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Hitzrot* published the first logical entity, for we believe that in the 

p ENa of a hemangioma of bone majority of cases a diagnosis can be made 
(Fig. 1). At that time he stated that “com- from the roentgenogram. Although in a 
parison of a number of such pictures 
and a careful study of a group of these 
cases may show diagnostic radiographic 
evidence which is not now possible.” We 
hope, with the cases at hand, to fulfill 
this prophecy, at least in some degree. 

It is not at all surprising that heman- 
gioma of Panes Tempered only a patho- 
logical entity. recently it could be 
truthfully said that no one had seen more 
than one or two cases. The recent work of 
Makrycostas?’ and Töpfer, which we will 
discuss later, has shown that hemangioma 
of bone, at least of the vertebrae, is very 
common at the necropsy table, but seldom 
produces symptoms. 

We wish to present the following 8 cases 
Sf hemangioma of bone,* 7 with roentgeno- 
grams and one without, for the purpose of 
establishing this condition as a roentgeno- 





* Two cases from the Albert Merritt Billings Hospital, Univer- ‘ s : ; 
sity of Chicago, and 5 cases from the Registry of Bone Sarcoma, FIG. 1. Roentgenogram of hemangioma of ing a 


American College of Surgeons; also one case from the private mefus. Note the loculations and the location fear 


records of Dr. D. B. Phemister, University of Chicago, the epiphy sis. (After Hitzrot.) 


Brew the Department of Surgery and the Division of Roentgenology of the University of Chicago. Read at the Thirtieth h Annyal 
sting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 


Some of the material for this study was very kindly furnished by the Registry of Bone Sarcoma of the American College of 
rgeons. 
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very few instances the clinical signs and 


symptog@ are of such a nature as to point 
to a thle diagnosis of hemangioma of 


bone, in the majority of cases they offer 
nothing of diagnostic significance. 


I. HEMANGIOMA OF THE VERTEBRAE 


e The following is a case of hemangioma 
bE the’ vertebrae previously reported by 
Bailey and Bucy.! At the time this case 
was studied in the clinic we were not aware 
of the work of Perman* and therefore an 
error in diagnosis was made. However, the 
roentgenogram of hemangioma of the 
vertebrae is sufficiently characteristic to 
prevent similar mistakes in the future. 
These cases form a clinical and roentgeno- 
logical entity, and seem to differ somewhat 
from cases of hemangioma of other bones 
of the body. 

Case 1. Registry of Bone Sarcoma No. 940, 
A.M.B.H. No. 7881. Hemangioma of the third, 
fourth, fifth, and sixth dorsal vertebrae with com- 
pression of the spinal cord. Laminectomy. 
Roentgen therapy. Complete recovery. 

Admission. November 12, 1928, Mrs. S. M., 
a Jewish housewife, aged sixty-two, was ad. 
mitted to the Albert Merritt Billings Hospital, 
referred by Drs. Peter Bassoe and D. B. Rot- 
man of Chicago, [I]. 

Clinical History. As this has been given in 
detail elsewhere! it will only be summarized 
briefly here. Patient stated that until about 
ten months before admission she had been per- 
fectly well, when one day she suddenly fell 
while walking, and when helped to her feet 
she was unable to stand. This condition im- 
proved somewhat shortly afterward, but about 
two months later a second attack occurred. 
Following this she had difficulty in walking 
which persisted and gradually increased. Other 
signs of compression of the spinal cord grad- 

ually developed and were present at the time 
of her admission to this hospital. 

Neurological examination revealed a band 

hypesthesia to tactile stimuli about 7 cm. 

de, the lower margin of which was about 
2 cm. above the umbilicus. Above this was a 
harrow zone of hyperthermoesthesia and hy- 
peralgesia. There was a similar reaction to 
stimuli on the anterior surface of the upper 
two-thirds of the left thigh. There was a 
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marked loss of sense of position in both fee 
and legs. The lower extremities showed markai S 
loss of strength ingall muscle groups, especially. + - 3 
the flexors. The abdominal reflexes were all 
absent. The patellar and*Achilles tendon re- 
flexes were hyperactive and equal. Babinski’s 
sign was positive on both sides. The patient 

was barely able to maintain herself in the up- 
right position, she swayed markedly, and was 
unable to walk alone. When supported the 
gait was both spastic and ataxic. 

Lumbar puncture was done and the Queck ; 
enstedt test revealed that the cerebrospina 













Kic, 2. Case 1. Cavernous hemangioma of third 
fourth, fifth and sixth dorsal vertebrae. Note t 
coarse vertical trabeculae in the vertebral bodi 
especially evident in the fifth and sixth. 


Vou. XXL. No. I 
è 4 fluid did not rise on jugular compression, defi- 
nite évidenge ef a “re tg fluid block. 

Roentgen-Ray Examination. November 14, 


1928 (Figs. 2 and 3). 


“Films show distinct mottled appearance of 


the bodies of the third to sixth dorsal vertebrae 





The coarse trabeculae are \ 
evident in the bodies of the fifth and sixth dorsal 
vertebrae as compared with the normal seventh. 
Marked thickening and mottling of the pedicles 
are also seen. 


iG, 3. Case I. very 


inclusive, the fourth being but slightly involved. 


The posterior vertical portions of the bodies of 


the vertebrae are quite indistinct except for the 
fourth. The trabeculations of the bone are 
about three times their normal size, with loss 
eof the normal homogeneity. Vertical parallel 
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striations are present in the bodiesyof the third, 
fifth, and sixth dorsal vertebrae. IÑ abnormal 
trabeculations extend into the pedicles which 
appear thicker in diameter than normal, and 
apparently encroach on the spinal canal. No 
crushing is seen of the vertebral bodies,» no 
changes in the intervertebral discs, nor dimi- 
nution of the intervertebral spaces. 
pearance were generalized one might consider 
patchy decalcification of disuse, but with the 
localization to certain bodies, a*non-bone pro- 
ducing neoplasm must be excluded.” 

The chest films showed no evidence of pul- 
monary metastases. 

Using the roentgenoscopic method, described 
by Sicard and Forestier”, of visualizing a 
block in the subarachnoid space about the 
cord, it was observed that the lipiodol which 
had been injected into the lumbar sac passed 
rapidly through the subarachnoid space, when 
the patient was placed with her head down, 
and stopped abruptly at the lower edge of 
the sixth dorsal vertebra. This is clearly shown 
in Figure 4 which was taken on the roentgeno- 
scope. 





Fic. 4. Case I. Roentgenogram taken with éhe pa- 
tient’s body inverted. Abrupt blocking of the 
lipiodol at the lower margin of the sixth dorsab 
vertebra. 


If he ap- 


+ ° 


Operation. On November 19, 1928, under 
ethylene And ether anesthesia a laminectomy 
of the APR, sixth, and seventh dorsal vertebrae 
was performed by Dr. Percival Bailey. The 
bone was very soft and bled furiously. The 
spinal canal was found to be very small as a 
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dition was very critical, but the use of stimug ° 
lants, Huids and external heat improved her 
condition in a feW hours. p 
Roentgen therapy was given as noted in 
table below. 
Field covered 1§ cm. diameter, centering 


ROENTGEN THERAPY 














SSS SS ŘXeÁ- 
` | ves E i 
i á , Focal Skin Dosage in 
Date Kilovoltage | Filtration Dietines Rints 
ee ER —_ Scat ee 
Nov. 30, 1928 200 o.§5 mm. Cu-++1 mm. Al 50 cm. 183.0 
Dec. 3, 1928 200 o.§ mm. Cu-+1 mm. Al so cm. 183.0 
Dec, $; 1928 200 o.5 mm. Cu+1 mm. Al so cm. 183.0 
Dec. 7, 1928 200 o.5 mm. Cuti mm. Al 50 cm. 110.0 
Dec. 28, 1928 200 0.5 mm. Cu-++1 mm. Al 50 cm. Er 
Jan. 28, 1929 200 o.§ mm. Cu+1 mm. Al $O cm. 137.5 
Feb. 25, 1929 200 o.§ mm. Cu-++1 mm. Al 50 cm. 110.0 
July 31, 1929 200 o.¢ mm. Cu-+1 mm. Al 50 cm. rs. 





result of the encroachment by the hypertro- 
phied vertebral bodies and arches. The spinal 
cord was greatly reduced in size. The fourth 
dorsal vertebra caused no reduction in the 
size of the canal, and neither apparently did 
the third for fluid came freely from above. 
The patient’s immediate postoperative con- 





Fic. 6. Case I. Large cavernous vascular channels 
fill the intertrabecular spaces. There is a fractured 
- bony spicule in the lower right-hand corner. 


Mallory’s aniline blue (X 6o). 


at fourth dorsal vertebra posterior; 550 R- 
units (measured inair) =erythema dose. Effec- 
tive wave length 0.165 A Duane” (using 1 mm. 
Cu filter and 12.5 cm. diameter sphere gap). 

She improved rapidly, and was discharged 
eighteen days after operation. She was having 
no pain or discomfort and was able to walk 
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Fıc. 6. Case 1. Numerous osteoblasts along a spicule 
of bone in the area tnvolved by the hemangioma. 
Hematoxylin and eosin (X 275). 


\ 
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fairly well with support. When last seen on 
July 31, 192%, ghe was walking alone without 
ataxfa or spasticity. She had no complaints 
whatever. Her reflexes and sensations were 
normal and she reported normal activity of 
both bladder and bowel. 

Microscopical Description. The tissue avail- 
able for study is, of course, only from the 
spines and laminae removed at operation. It 
was fixed in formalin, decalcified and stained 
with hematoxylin and eosin. Some sections 
(probably from the uninvolved seventh dorsal 
vertebra) show normal bone. In the involved 
areas we see the intertrabecular areas filled 
with dilated cavernous spaces instead of nor- 
mal myelogenous tissue (Fig. 5). The caver- 
nous spaces contain blood cells. Occasionally 
fat cells can be seen about these dilated vas- 
cular spaces. The walls of the spaces are lined 
by a single layer of endothelial cells resting 
on a thin network of looseeconnective tissue. 
Among the spindle cells of the connective tissue 
can be seen a few large round cells with small 
round nuclei and markedly granular eosino- 
philic and basophilic cytoplasm. In some 
areas these cells are collected into small nests. 


Primary Hemangioma of Bone ° 





-5 
Their exact nature is not certain, tęgugh they 
are probably remnants of the mygbagenous 
tissue. Two changes are evident in the bone 
itself. In many areas the edges of the trabec- 





Fic. 7. Case 1. Multinucleated giant cell (osteoclast) 
destroying the bone in the region of the heman- 
gioma. Hematoxylin and eosin (X 275). 


Fig. 8. Case 1. Strand of fibro-cartilage with numerous small 
spicules of newly formed bone projecting from its sides. 
Hematoxylin and eosin (X 60). 








ulae are liggd with osteoblasts (Fig. 6), and 
new bogs formation is seen. In other areas 
erosion of the bony spicules by multinucleated 
giant cell osteoclasts is present (Fig. 7). Much 
of the bone shows degenerative changes. It 
has become homogeneous and stains deeply 
with eosin. The cells are shrunken or absent 
and the lacunae are dilated. In some sections 
can be seen long bands of fibrocartilage with 
numerous spicules of newly formed bone pro- 
jecting from the sides (Fig. 8). 

Discussion. This case with the published 
roentgenograms of Perman* (Fig. 9) and 
Gold!’ (Fig. 10) should firmly establish 
the roentgenologic appearancepresented by 
this lesion. There is irregular absorption 
of bony trabeculae, and thickening of the 
remaining vertical trabeculae with result- 
ing parallel vertical striations in the bodies 
of the vertebrae, together with loss of the 
normal homogeneous bony structure in the 
roentgenogram. The abnormal trabecula- 
tions may extend into the vertebral arches 
and laminae. More than one body may be 
involved. The anteroposterior view, due to 
superimposition of the sternum, heart and 
mediastinal structures, does not show the 
bone changes as well as the lateral view, 
which is truly diagnostic. Only one case 
reported by Ewing," showed compression 
of the body of the vertebra. Evidently, as 
Töpfer points out, the remaining trabec- 
ulae are sufficiently rigid to support the 
body weight. There is no apparent diminu- 
tion in the intervertebral spaces. 

The microscopic slides from our case 
(Fig. 5) and that of Perman show great sim- 
ilarity. In both one sees large dilated thin- 
walled vascular spacesand a meager amount 
of supporting connective tissue network. 
Unfortunately, Gold!’ furnished no satis- 
factory photomicrographs from his case. 

The case of Perman was very similar 
clinically to the one presented here. Ex- 
amination revealed a compression myelitis, 
and a laminectomy was performed which 
gave relief. However, as in our case, the 
patient nearly died of shock and hemor- 
rhage. Postoperative roentgen therapy 
was given and the patient is alive, well and 
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working more than three years after gper-« 
ation. The roentgen examifatton at the 
present time shows no advance of the lesion: 

Results are not always so satisfactory, 
however. The patients of Elsberg,'® Gold,! 
and of Guillain, Decourt and Bertrand?’ 
died of hemorrhage and_ postoperative 
shock. Thus in the 5 cases which have 
been operated on, we find a 60 per cent 
operative mortality. 

It has always been said that heman- 
gioma of the vertebrae is rare. Clinically 
this is true. We have been able to collect 
from the literature only 11 cases which 
produced symptoms. These we have 
arranged in tabular form (Table 1). It will 
be noted that there seems to be no pre- 
ponderance of cases in any one age group, 
but that women are affected more often 
than men, 9 to 2. We also see that in every 
case except one, the symptoms were those 
of compression myelitis and therefore in- 
distinguishable from those of extramedul- 
lary tumor of the spinal cord, except by 
roentgen ray. In the other case, that of 
Makrycostas,?’ the symptoms were not 
reported. The author only stated that an 
ante-mortem diagnosis of caries of the fifth 
lumber vertebra had been made. 

Pathologically hemangféma of the verte- 
brae is not a rarity. Makrycostas found 11 
cases at autopsy which had not produced 
symptoms because they were limited to 
the bodies of the vertebrae. Saltykow,*® 
Pentmann*® and Fibiger" reported one case 
each. These are also arranged in tabular 
form (Table 11). It will be noted that the 
lesion in these cases is more frequent in 
females than in males, 9 to 4, and also that 
the middle dorsal vertebrae are most com- 
monly involved; occasionally other dorsal 
or lumbar vertebrae, but the cervical 
vertebrae have always escaped. 

Stimulated by Makrycostas’s finding of 
11 cases of hemangioma of the vertebrae 
without symptoms, Töpfer“ sectioned sagit- 
tally the vertebral columns of 2154 bodies 
at necropsy. In 257 of these cases, 11.93 
per cent, he found angiomas of the verte- 
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Frc. g. Roentgenogram of hemangioma of eighth dorsal vertebra. Note the increase in density of 
the vertebral body due to the numerous vertical bony trabeculae best seen in the lateral view. 
a. Anteroposterior view. b. Lateral view. (After Perman.) 
‘ 
a b P 
Fic. 10. a. Roentgenological appearance of hemangioma of the sixth dorsal vertebra, after removal ,of 
the specimen from the body at necropsy. b. Appearance of the vertebral body involved by heman- 
gioma. Note the thickness of the remaining bony trabeculae and the absorption of bone between . 
them as compared with normal bodies above and below. (After Gold.) 
e 
è 
. 
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brae. In 34 cases there were multiple 
angiomas of the vertebrae. Most of them 
involved the bodies of the vertebrae but in 
4 cases angiomas were found in the spinous 
processes and in 3 cases in the arch. In 
sonfe cases he found angiomas in other 
bones, of the body, 9 in the sternum, 3 in 
the skull¥ and 3 in the femur. Four cases 
had angioma of the liver. As we have 
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previously stated, these tumors produced. 
no known symptoms. This is teadily under- 
standable when one considers that in nőne 
of these instances did the angiomas exténd 
into the spinal canal, or even perforate 
the cortex of the bone except in one case 
where the superior surface of the body was 
eroded and the intervertebral cartilaginous 
disc had prolapsed into the defect. These 


TABLE I 


HEMANGIOMA OF VERTEBRAE 








With Symptoms 





Author Sex| Age 








Vertebra Symptoms | Treatment Result Remarks 
Gerhardt" M 18 | sth, 6th D | Compression died, § yrs. also angioma in 
myelitis after onset, of | spinal canal 
erysipelas 
Muthmann*? F 61 6th D Compression dead , extended sub- 
myelitis with pleurally; also an- 
kyphosis gioma of dura 
Trommer”? F 17 | sth, 6th D| Compression died 14 mos. | extended into 



































myelitis after onset spinal canal 

Deetz!! F 42 p Compression dead 
myelitis 

Ribbert?’ F | young | a dorsal Compression dead multiple 
myelitis angiomas 

Virchow”? F old ? Compression dead angioma in liver 
myelitis 

Gold!” 6th D Compression | laminec- | died of angioma of dura 
myelitis tomy hemorrhage 

Perman“ I: 24 | 8th D Compression | laminec- | complete almost died of 
myelitis tomy and | recovery shock and hemor- 

x-ray rhage 

Globus and F 13 | 8th D Compression | laminec- | dead collapse of 

Doshay!’ myelitis tomy vertebral body 

Ewing!’ 

Guillain, M 18 | 7th, 8th, Compression | laminec- | died of ° 

Decourt and gth D myelitis tomy hemorrhage 

Bertrand”? 

Makrycostas | F 75 | Three L “Pott’s ? dead died of 
Disease” pneumonia 

e 
Case I F 61 3d, 4th, Compression | laminec- recovery 
i sth, 6th D | myelitis tomy 


e 
—e ee 
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tumors varied greatly in size from that of 
a pea to %orplete involvement of the 
verfebral body. In 41 cases the angiomas 
were associated with lipomatous forma- 
tions. The microscopic picture corre- 
sponded with that of the case presented 
here. Töpfer’s table (Table 111) showing 
the age and sex of these cases 1s given here. 

To Summarize: Hemangioma of the 
vertebrae is a relatively common finding, 
yet it rarely causes symptoms. Symptoms 
when present are those of compression of 
the spinal cord and are indistinguishable 
from those of tumor of the spinal cord. 
The roentgen findings are characteristic 
and afford a ready means of diagnosis, 
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although Globus and Doshay'’ have re- 
cently stated that their material did not 
seem conclusive in this regard. 


II. HEMANGIOMA OF OTHER BONES 


Hemangioma of bones other than the 
vertebrae can be divided into two efypes 
on a roentgenological basis, and We shall 
make this difference clear in due time. 
However, clinically such a division cannot 
be made and we shall present the following 
7 cases together. 


Type z. Case 11 is of particular interest be- 
cause roentgenograms were taken through- 
out the course of the illness and we are 




















Taste I] 
HEMANGIOMA OF VERTEBRAE 
. Without Symptoms 

Author Sex Age Vertebrae Remarks 
Saltykow’?’ F 28 1oth D to 3d L Necropsy finding 
Pentmann”’ F 56 ist L Angioma of spleen and liver 
Fibiger -— -— sth L — 
Makrycostas”’ F 29 a lumbar Died of tuberculosis 
Makrycostas”’ F 71 3d and 4th L Died of tuberculosis 
Makrycostas”’ F 67 Two vertebrae Died of acute bronchitis 
Makrycostas”’ M 66 rith D Died of pneumonia 
Makrycostas”’ F 66 6th D Died of leucemia 
Makrycostas”’ F go 6th D Died of tuberculosis 
Makrycostas”’ M 81 4th D, 1st and 4th L Died of pneumonia 
Makrycostas”’ M 78 6th, 8th, gth, 11th D; Ist, 

2d, 3d, 4th, sth L Died of pneumonia 

Makrycostas”’ F 70 4th, 6th, 12th D; 2d, 4th L Died of pneumonia 
Makrycostas”’ F 60 6th D Died of carcinoma of breast 
Makrycostas”’ M 71 4th, 7th, gth, 12th D; 2d, 3d L| Died of pneumonia 





Töpfer 257 cases out of 2154 bodies examined at autopsy (see Table ITI). 


TaBLeE III 


HEMANGIOMA OF THE VERTEBRAE 
Without Symptoms 














Age 0—20 21—30 31-40 41—50 
Male e 4 7 16 
Female I I 8 7 
Total 4 5 15 a3 
Per Cent} 1.56 1.94 5.83 8.95 

| é | 








51-60 61-70 | Over 70 | Total | Per Cent 
1s ag 4 118 45.9 
2 40 62 139 54.1 
35 72 103 257 

13.61 28.01 40.07 j 





Statistical tabulation of the 257 cases of hemangioma of the vertebrae found by Töpfer in the routine. 


examination of 2154 bodies at necropsy. Modified after Töpfer. 








able to study the progress of the lesion 
from a roentgenologic standpoint. 


Case it. Registry of Bone Sarcoma No. 941 
A.M.B.H. No. 4068. Cavernous hemangioma 
of right scapula. Ankylosis right shoulder joint. 
Biopsy. R oentgen therapy. Improvement. 

Adigissign. Mrs. M. L., white female, aged 
forty-nine? admitted to the Albert Merritt 
Billings Hospital on May 2, 1928. 

Clinical History. Patient admitted to hospi- 
tal because of symptoms of hyperthyroidism. 
Subtotal thyroidectomy performed at this 
clinic on May 1g, 1928. Excellent recovery as 
far as thyroid condition is concerned. 

However, during this admission the follow- 
ing history relative to the right shoulder was 
elicited. In March, 1925, while doing house- 
work, the patient “‘wrenched” her right 
shoulder and subsequently she suffered from 
dull aching pains in this region. The following 
week the same shoulder was again injured, and 
since then there had been a dull continuous 
ache. A physician called at that time made a 
diagnosis of “neuritis” and gave the patient 
medicine which was taken for several months 


~ 





Fic. 11. 
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without any evidence of improvement. . The . 
patient then went to a chiropractor. The 
shoulder at this time was stiff and the atm* 
could not be raised above the head. The chiro- 
practor manipulated the shoulder, causing 
much pain. She then consulted another physi- 
cian who diagnosed a “dislocated shoulder.” 
The patient was taken to a hospital and the 
dislocation (?) reduced under anesthesia. This 
did not relieve the symptoms. The patient 
was then treated with diathermy for several 
months without benefit. By this time the only 
possible motion was in an anteroposterior 
plane. The pain continued. 

Following the thyroidectomy in May, 1928, 
the patient stated that the pain in the shoulder 
was less but the joint remained stiff and abduc- 
tion was impossible. On October 18, 1928, she 
returned to the clinic because of continued 
trouble with her showlder. She now noted that 
when the arm was moved forward or backward 
the scapula moved with it. 

Examination. General physical examination, 
including the chest, had always been negative 


Case 11. Roentgenogram taken on March 22, 1926. 
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except for the findings of hyperthyroidism 
and those relatfve to the shoulder. 

-Of May 2, 1928, it was noted that the 
shoulder joint was almost completely fixed and 
that there was considerable wasting of the 
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losis of the shoulder joint was found. The swell- 
ing was hard and somewhat tender to palpation 
and careful examination failed to elicit either 
a pulsation or bruit. 

All laboratory examinations failed to reveal 


musculature about the right shoulder. On o i i ie p 
= s anything of pathological significance. 
May 14, a mass over the posterior surface R h Ray E ation * “M į g 
ES , . oentgen-Ray Ex tion.* “May 2 2 i 
of the right scapula was noted. It occupied iii diia Ei ay uE . 


both the supra- and infraspinous fossae. The 
spine of the scapula could not be differentiated 
from the mass. Abduction of the arm was im- 


* Figure 11, dated March 22, 1926 and Figure 12, dated 
March g, 1927, which were taken in other hospitals, were not 
available at this time. These early films show a large defect in 
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the neck of the scapula near the glenoid cavity and a few radiating 
possible. n Uctober 27, 1g26, complete anKy bony trabeculae of very large size. 
ROENTGEN THERAPY 
D Kilovol Filtrati Focal Skin Dosage in 
a Wwovolitage ‘iitration > 
ui Saar : distance R-Units 
Oct. 26, 1928 200 o.§ mm. Cu+1 mm. Al sO cm. 92.0 
Oct. 31, 1925 200 o.§ mm. Cu+1 mm. Al 50 cm. (33:9 
Nov. 5,1928 200 o.§ mm. Cuti mm. Al 50 cm. 47.8 
Nov. g, 1928 200 o.5 mm. Cu+ı mm. Al 50 cm. 183.0 
Nov. 14, 1928 200 o.§ mm. Cu+1 mm. Al 50 cm. 183.0 
Jan. 7, 1929 200 o.§ mm. Cu+1 mm. Al 50 cm. 183.0 
Keb. 11, 1929 150 0.25 mm. Cu+ 1 mm. Al 50 cm. 117.0 
Mar. 25, 1929 150 0.25 mm. Cu-+1 mm. Al 50 cm. 157.0 
May 6, 1929 150 0.25 mm. Cu+ 1 mm. Al 50 cm. tagas 
€ 
Fic. 12. Case 11. Roentgenogram taken March g, 1927, showing progress of the lesion and increase. ° 
e in bony trabeculae in the tumor. 
e 
e ° 
iis ? . 
e 
° 
ee. 
. . 





(Fig. 13). “Sun-burst’ appearance of trabecu- 
lations of large size arising from a common 
center, which radiate mostly at right angles 
to the plane of the bone; the periosteum is ele- 
vated but apparently not broken through. 
Difgise haziness of the outer limits of the 
tumog. The bony mass involves the coracoid 
proce’y, tye root of the scapular spine, the 
glenoid cavity, and extends as far as the verte- 
bral border and downwards as far as the middle 
of the blade. * Appears to be some form of 
benign osteoma.” 

Roentgen examination made October 16, 
1928, showed an apparent increase in the size 
of the lesion, with also slightly increased bone 
production. 

Operation. Although it was felt that the 
lesion was benign it was decided to do a biopsy 
to determine its true pathological nature and 
this was carried out on October 18, 1928. The 
tumor bled profusely; the wound was packed 
to control the hemorrhage and sutured. 
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kc. «13. Case 11. Roentgenogram taken on May 2, 
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Roentgen therapy was given according to. 
table on page 11. Field, 15 cm. dianter on the 
skin, irradiating posterior right scapula. Fry 
thema dose equals 550 R-units (measured in 
air). Effective wave length 0.165 A Duane” 
(for 200 kv., 0.5 mm. Cu+1 mm. Al) and 0.187 
A (for 150 kv., 0.25 mm. Cu+1 mm. Al). 

During the course of the roentgen therapy 
the pain completely disappeared. The pa- 
tient felt there was some increase in motion of 
the extremity, and the tumor mass was noted 
to have decreased in size. 

The roentgenogram (Fig. 14, taken Feb. 11, 
1929) following the roentgen therapy shows a 
marked increase in the number and thickness 
of the bony trabeculae and a much more 
definite bony outline. 

When last seen on May 6, 1929, the soft 
tissue mass had entirely disappeared and there 
was no pain nor tenderness. 

Microscopical Examination: 
tion, hematoxylin-eosin stain. 


Formalin fixa- 





Note 


the numerous trabeculae radiating from the center of the tumor and the intact periosteum. 
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© The tissue is composed of large cavernous 
spaces filleg with blood cells, which vary some- 
whet in Size (Fig. 15). They are lined with a 
single layer of endothelial cells. Between some 
of the vascular spaces can be seen small collec- 
tions of small round cells, undoubtedly lym- 
phocytes. The stroma between the spaces is 
moderate in amount and consists of a loose 
fibrous connective tissue with a fair number of 
nuclei which are ovoid in shape and contain 
a moderate amount of chromatin. MNowhere 
can mitotic figures be seen. 

Many small vacuoles are present in this 
connective tissue due to collection of fat. These 
apparently arise from the disintegration of cells, 
for about these areas can be seen some cells 
containing fat globules, so-called “foam” cells, 
and stages between these and complete disin- 
tegr ration are seen. There is also some hemor- 
rhagic infiltration which is probably traumatic, 
resulting from the operation. There are no 
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giant cells. A few spicules of necrotic bone 
can be seen; these are granular in character, 
stain purple and in some places are vacuolated. 
The structure of the bone ïs distinctly abnor- 
mal; there are no lacunae and no cells. No 
spicules of new-formed or proliferating bongare 
seen. 


Discussion. The slow PI Of the 
lesion in this case is clearly shown in 
both the roentgenograms and in the case 
history. 

It is interesting 
crease in density 


to note the marked in- 
of the trabeculae and 
sharpness of the outline of the tumor 
after roentgen therapy. This process is 
apparently similar to that observed in 
giant cell tumors under treatment. Heren- 
deen” describes the roentgen appearance 
of giant cell tumors one or two months 





14. Case 11. Roentgenogram taken Feb. 11, 


the bony trabeculae. 
* 


e lic. 


1929. Marked increase in the number and thickness of 


Lh ° 


after treatment as follows: “Rapid en- 
largement of the tumor, with expansion of 
the cortex and thinning of the bony capsule 
of the tumor with hardly any outline of 
the tumor being visible.... this stage 
sMould never be mistaken for apparent 
inc&ease,in growth of the tumor. If, how- 
ever. ad the end of another month or 
two....a roentgenogram is made it will 
be found that the tumor is becoming 
ossified....and that there is present a 
well marked effort at a healing process.” 





lic. 15. Case 11. Photomicrograph of tissue removed 
at biopsy. Numerous cavernous spaces filled with 
blood are seen. The amount of intervascular 
tissue is small. Hematoxylin and eosin (X 70). 


It is now only nine months since the 
treatment of Case 11 was begun. There 
has been marked alleviation of symptoms 
and the tumor mass has decreased in size; 
ossification is progressing satisfactorily; on 
the basis of the results in Case tr with 
roentgen therapy we anticipate a complete 
recovery. 


" The following case is very similar in 


_many respects, especially the roentgeno- 


logical appearance, to Case II. 
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Case ul. Regtstry of Bone Sarcoma No. 158. 
Registered by Dr. A. H. Galving Anaheim, Cali- 
fornia. Case No. 12429. Tumor of left idétim. 
Biopsy with severe hemorrhage; treatment with 
Coley’s serum and roentgen radiation. Recovery. 
Cavernous hemangioma of bone. 

On December 31, 1917, Mrs. J. T. H., white 
female, aged thirty-eight, consulted Dr. E. F. 
Stevenson of Waterloo, Iowa, because of pain 
in the left hip. The past history was irrelevant. 
There was no history of trauma. Pain began 
in the Fall of 1917 and became progressively 
worse. Examination in December demon- 
strated a swelling over the left ilium lateral 
to and above the left sacroiliac joint. The 
swelling was 2 to 3 inches in diameter and 
slightly tender. There was no loss in function 
and no pulsation. Except for these findings 
the physical and laboratory examinations were 
negative. 

Roentgenogramsetaken on January 2, 1918, 
by Dr. J. W. Rowntree showed a tumor hav- 
ing the appearance of “being honeycombed, 
with trabeculae running through it.” The tu- 
mor was quite regularly round. 

Patient was then referred to Dr. A. D. Bevan 
of Chicago, who advised operation. This was 
performed in February, 1918. Numerous di- 
lated vessels were encountered and the opera- 
tive procedures were soon stopped because of 
severe hemorrhage. A small piece of tissue 
was removed for microscopical examination and 
the wound packed and closed. After a short 
interval, treatment with Coley’s toxin and 
roentgen rays was instituted. Coley’s toxin, 
o.§ minim, increasing to 6 minims, was in- 
jected every other day, with roentgen therapy 
given twice a week. Coley’s toxin was con- 
tinued for six months; roentgen therapy 
for three months. No data are available regard- 
ing the details of these roentgen treatments. 

In spite of severe reactions the patient 
showed marvelous improvement. Her weight 
increased from 98 pounds at the time of opera- 
tion to 140 pounds in December, 1919; her 
normal weight. 

Subsequently she was in good health and free 
from pain except for mild discomfort caused 
by exertion or damp weather. 

Late in 1920 she moved to California and 
the old pain returned when she became tired. 
It was not as severe as formerly, however. She 
took four roentgen treatments (the data are 


x. 
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wot available) which completely relieved her 
symptomgyn tol about November 1, 1921. Pain 
thea developed in the left hip, which became 
progressively worse so that she consulted Dr. 
A. H. Galvin of Anaheim, California, on De- 
cember 29, 1921. At that time roentgen ex- 
amination revealed a tumor of the left ilium. 


Fic. 16. Case 11. Roentgemogram taken Dec. 29, 1921, over four years 
T a . > » 
Note the many fine bony trabeculae radiating from about the center 


14 and 16. 
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Roentgen-Ray Examination: December 29, 
1921 (Fig. 16). “Plate shows a bony tumor 
of oval shape (roughly 11X14 cm. on film), 
involving the medial portion of the left ilium. 
It does not appear to involve the sacroiliac 
joint, sacrum or the hip joint or any parfof 


the fifth lumbar vertebra. Enlarged bonfMtra- 


after the onset of symptoms. 
of the neoplasm. Cf. Figures: 


I6 m 


beculae pass radially from the center of the 
tumor in all directions. The central trabecu- 
lae are apparently at right angles to the plane 
of the bone. The superior and medial portions 
of the tumor are indistinct, as is also the medial 
pert of the illum forming the greater sciatic 
nch.” 


liG: 15, 


7. Case 11. Roentgenogram taken Feb. 23, 
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She was given four roentgen-ray treatments 
as shown on page 17. > 

(We are unable to properly evaluate ‘the 
above dosage in R-units). 

Roentgen-Ray Examination: February 23, 
1924 (Fig. 17). “Plate shows particularly the 
regeneration of the cortex of the greater sciatic 


1924, two and a quarter years after Figure 16. 


e Marked increase in density and thickness of the trabeculae; also in the cortex of the tumor, es- 


pecially in the region of great sacrosciatic notch. 
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notch and the superior margin of the wing of 
the illum. The limits of the bony tumor are 
now seen. The bony trabeculae are very dense. 

In October, 1924, the patient reported in 
excellent condition and was having no pain. 
The swelling had completely disappeared. In 
July, 1927, the patient was last heard from 
and at that time her condition was reported as 
excellent. 

Microscopical Description: Microscopically 
the tissue is largely composed of cavernous 
spaces containing erythrocytés (Fig. 18). These 
spaces for the most part are lined by a single 
layer of perfectly normal flat endothelium. 
The walls of many of the spaces are thrown into 
numerous folds. The intervening tissue is 
loose and acellular and is somewhat edema- 
tous in some portions. The cells are spindle 
cells, probably fibroblasts, and between them 
lie numerous fine fibrils. A few small areas of 
lymphocytes are seen as in Case 11. There are 
a few small spicules of bone to be seen. One 
of these is markedly necrotic. It has become 
very granular, the lacunae and cells are no 
longer present, large defects have appeared in 
it and the edges are ragged. Nearby is another 
more slender spicule of bone. It is quite cellular 
and its margins are covered by numerous osteo- 
blasts. Bone necrosis and formation may both 
be seen in the same spicule, necrosis on one 
side and osteogenesis on the other. 


Discussion. This case apparently demon- 
strates that the roentgen rays can be used 
successfully to cause fibrosis and ossifica- 
tion in the tumor, as was shown by Heren- 
deen” in the case of giant cell tumors. 
Codman suggests that following roentgen 
therapy the osteoblastic activity of the 
cells predominates so that osteogenesis 
occurs and osteolysis ceases. It has also 
been quite generally proved that the en- 
dothelium of the vascular channels is 


P » . 
injured by roentgen rays leading to fibrosis 
® 


or even to obliteration of their lumina. 

Case Iv is also an instance of involve- 
ment of a flat bone At first sight it does 
not seem to resemble the two preceding 





Fic. 18. Case rm. Large dilated venous sinuses are 
seen. The intervascular tissue is greater in amount 
than is usually seen. Note the collection of lymph- 
ocytes in the lower right-hand corner. Hematoxy- 
lin and eosin (X 85). 


cases, but, as we shall point out, close 
scrutiny reveals a decided similarity. 
Cushing’ reported this case in 1923 and a 
brief résumé will suffice here. 


Case 1v. Registry of Bone Sarcoma No. 230., 
Registered by Dr. Harvey Cushing, Boston, Mass. 
P.B.B.H., No. 10669. Tumor of left parietal 
bone; removal by operation; complete recovery; 
cavernous hemangioma. 


18 ° 


Patient, J. M. C., white female, aged fifty- 
five, was admitted to the Peter Bent Brigham 
Hospital in June, 1919, because of a dome- 
shaped prominence in the left parietal region. 
Five years previously she had bumped her 

ead severely at this particular spot. The area 

d rgmained tender and in the course of a 

*yetr asswelling appeared which had gradually 
increased in size. “The x-ray, however, did 
not tend to confirm the bedside diagnosis 
(meningioma) for there was a well-outlined 
patch of rarefaction corresponding to the bony 


Hic. 19. Case iv. 
osteoplastic fap. 
beculae are seen. 


Roentgenogram of the removed 
Numerous radiating fine tra- 


protrusion which was variously interpreted as 
due to a possible cholesteatoma, gumma, sar- 
coma or bone cyst.” 

At operation an osteoplastic flap was turned 
back including the tumor. It was a peculiar 
purplish-blac:k in color and thought to be a 
melanoma. The scalp was stripped back from 
the bone, the latter removed, and the wound 
closed. The patient made an uneventful re- 
covery and was in perfect health when last 
heard from in November, 1927, over eight 
years after operation. 

Roentgenogram of Specimen (Fig. 79). The 
cortex is thinned and raised both on the outer 
and inner tables, with marked accentuation of 
the diploetic spaces to a “honeycomb” appear- 
ance. The growth is expansive radially, but 
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mostly at right angles to the plane of the bone. 
=- = ka e. 
It has none of the characteristf¥mePearances 
of a meningioma, which are described by Sos- 
man and Putnam*®. The roentgenogram of a 
section of the tumor (Fig. 214) shows this same 
fine bony network. 

Gross Description. The bone removed (Fig. 
20) contained in its middle portion two hillock- 
shaped tumor growths, purplish-black in color, 
which caused prominences on both the exter- 
nal and internal surfaces. The prominences are 
covered by small pits. The larger is about 3.5 X 





20. Case Iv. 


FIG. 
of the osteoplastic flap. 
the tumor and the pitted surface. 


2.5 cm. in size, and is raised about 1 cm. in 
height above the surrounding bone. The thick- 
ness of the involved area is well shown in a 
section taken from the tumor (Fig. 214). As 
in the other cases it will be noted that though 
the bone itself has been invaded and more or 
less destroyed, the periosteum remains intact 
and has only been elevated by the growth of 
the tumor. 

Microspical Description. A section through 
the tumor and an adjacent area of apparently 
normal bone reveals cancellous bone which in 
the involved area is composed of thin bony tra- 
beculae which enclose unusually large inter- 
trabecular spaces The spaces are filled with 
very large vascular sinuses which contain blood 
(Fig. 22). Sometimes as many as three or four 


Photograph of external surface 
Note the dark color of 


N 
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Fic. 21. Case Iv. a. Cross section of hemangioma of skull. Actual size. 4. Roentgenogram of speci- 


men showing almost complete destruction of normal bone with replacement by tumor, showing 


numerous fine radiating spicules of bone. Compare with Figures 14, 16 and 19. 
obtained through the courtesy of Dr. Cushing.) 


such sinuses may occupy one intertrabecular 
space, while in other instances the entire space 
may be occupied by one enormous channel. 
Some of these are from I to 2 mm. in diameter. 
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Fig. 22. Case 1v. Hemangioma of skull. Vascular 
channels much larger than in any of the other 
cases. Note the small amount of supporting con- 
nective tissue. Hematoxylif and eosin (X 30). 
(Specimen obtained through the courtesy of Dr. 
Cushing.) 


(Specimen 


These sinuses are lined by a single layer of 
flattened endothelium. For the most part there 
is no or at least very little supporting connec- 
tive tissue framework and the endothelial lin- 
ing seems to lie in direct contact with the bony 
trabeculae. However, near the surface of the 
tumor the individual sinuses are surrounded by 
a layer of very loose connective tissue which 
separates them from each other and from the 
surrounding bone. 

In the midst of the involved area where the 
bony trabeculae are very thin no osteoblasts 
nor osteoclasts are to be seen. However, in 
some areas, especially near the surface, the 
trabeculae are of normal size or larger and here 
the surface of the bone is covered by a layer 
of osteoblasts. In the apparently uninvolved 
area the trabeculae are of usual size and the 
intertrabecular spaces are filled with a mixed 
cellular and fatty marrow. There is no appre- 
ciable amount of adipose tissue to be found 
about the vascular sinuses, nor are any necro- 
tic spicules of bone seen. 


Discussion. This case presents, as do the 
others, a history of rather long duration. 
The roentgenograms reveal a picture of 
radiating trabeculae which is almost a 
miniature of the roentgenological appear- 
ance of Cases 11 and ul. Sosman*¢ 
describes it as “a fine honeycomb or net 
work of beautiful detail.” 


Paul C, 


Hemangioma of clavicle. 


Fie. 2%. Case v, Photo- 
graph of specimen, actual size. The tumor is 
covered by a capsule which is continuous with 
the periosteum of the shaft. 


Case v is a typical case of cavernous 
hemangioma of bone. As it has been only 
briefly presented by Phemister® we are 
furnishing a more detailed review here. 

Case v. Tumor of sternal end of right clavicle. 
Excision of inner end of clavicle. Complete re- 
covery without recurrence. Cavernous heman- 


glioma. 


The patient, M. McM., Case No. 173, 


female, aged forty, was admitted to the Pres- 


byterian Hospital of Chicago on the service of 


Dr. D. B. Phemister in February, 1916. Two 
years before she had noted a small swelling 
at the inner end of the right clavicle. This grad- 
ually increased in size and became increasingly 
painful and tender. However, the discomfort 

was never great. Examination revealed only 
_a tumor mass firmly attached to the inner end 
‘of the clavicle, which was tender. There was 
no pulsation or bruit present. On February 7, 
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Fig. 24. Case v. Cut surface of tumor (broken with 
saw in upper left corner). Numerous bony spicules 
throughout. Capsule of periosteum intact. 


1916, the patient was operated upon, and the 
inner two-thirds of the clavicle containing the 
tumor was excised. An uneventful recovery 
followed; the patient when last examined 
eleven years after operation showed no evi- 
dence of recurrence and was entirely free from 
symptoms. 

Gross Description. The specimen (Figs. 23 
and 24) consists of the inner half of the right 
clavicle which has been expanded by a large 
tumor mass which has arisen from and com- 
pletely replaced the sternal end of the bone. 
The tumor measures 4.5X7.5X5.5 cm. It is 
veddish brown in color and of bony hardness. 
It seems to consist of a soft tissue containing 
many fine bony trabeculae which give the tis- 
sue its consistency. The tissue is covered with 
a fibrous capsule which is continuous with the 
periosteum of the shaft of the bone; the tumor 
extends for a short distance into the marrow 

cavity of the bone. 
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Fic. 25. Case v. Roentgenogram of specimen. Num- 
erous fine radiating spicules. Almost intact ster- 
nal end of clavicle. 


Roentgenogram of Specimen (Fig. 25). The 
numerous trabeculae which apparently radiate 
in all directions are particularly well shown in 
this case. While the sternal end is enlarged, 
it has not been destroyed to the extent that 
the shaft has, just lateral to the epiphyseal 
line. From the gross description as well as the 
roentgen evidence the tumor is seen to be en- 
capsulated. The periosteum is lifted beyond 
the limit of cortex-destruction and is every- 
where intact. 

Microscopical Description. The tissue is 
made up of many large cavernous spaces, all 
of them filled with blood cells (Fig. 26). They 

vary somewhat in size and a few enormous 
spaces are seen. They are lined with a single 
layer of flat endothelium. The amount of 
intervascular tissue is very small for the most 
part, though in some few areas it is moderate 
in amount. It consists of a relatively acellular 
and very loose connective tissue resembling 
areolar tissue. There are no PA in this tissue 
other than the usual spindle and stellate con- 
nectfve tissue cells. 
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There are many spicules of bone present 
throughout the substance of the tumor. None 
of these show absorption or necrosis. They 
consist mostly of new-formed bone and are 
covered by a layer of osteoblasts. Wherever 
a section is cut through the periphery of the 
tumor a definite periosteum can be seer ov 
the surface and immediately beneath it’s thtn 
layer of newly formed bone. 


Discussion. This specimen 1s * particu- 
larly interesting in that the roentgenogram 
shows so very clearly the radiating char- 
acter of the fine bony trabeculae within 
the tumor which is so characteristic of the 
cases classified as Type 1. In thisregard 
it bears a very close resemblance to Cases 
m and 1m. In addition the roentgeno- 
graphic interpretation that the periosteum 
is intact and is stretched over the surface 
of the tumor is borne out by the gross 
and microscopic examination of the speci- 
men. The cortex of the bone has been 
destroyed, as we have seen in the other 
cases and which will be particularly well 
shown in Case VI. 

It should also be pointed out that the 
roentgenological appearance of this case 
differs from that in other cases of heman- 





Fic. 26. Case v. 
cavernous spaces filled with blood. 
amount of intervascular connective tissue. 
matoxylin and eosin (X 110). 
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giomas in long bones in which roentgeno- 
grams are available, namely Case vı, ulna, 
and the case reported by Hitzrot, humerus. 
In both of these the growth presented a 
loculated appearance, while in this case 

e picture of bony trabeculae radiating 


fram # common center, as seen in flat bones, 


is presented. 

The microscopic picture presented here 
is very similar to that seen in Case 1 
(Fig. 5), in that the vascular sinuses are 
large and are separated by a very little 
loose connective tissue. 

We believe it is also worth while to 





Fic. 27. Case vi. Roentgenogram of hemangioma 
of the ulna. The loculation is striking as well as 
its location near the epiphysis. Compare with 
Figure 1. 
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emphasize again the relative chronicity of 
the course in these cases. T Ally 
progressive development of symptoms oc- 
curred over a period of two years. 

The excellent results which follow com- 
plete removal of these neoplasms is well 
demonstrated here as in Case Iv and also 
in Case vr. When this patient was last 
seen, over eleven years after operation, she 
had complete relief from all symptoms, 
excellent function of the extremity and no 
evidence of a recurrence. 

Type 2. Cases vI and vit involving a 
long bone, the ulna, and an irregular bone, 


the scaphoid, show a second type of roent- æ 


gen appearance. In Case vi there is noth~’ 
ing in the clinical history or physical 
examination on which to make a diagnosis 
of hemangioma. 


Case vi. Registry of Bone Sarcoma No. 849, 
Registered by Major R. Callender, Army Medical 
Museum, Washington, D. C. Tumor of right 
ulna; excision; complete recovery; capillary 
hemangioma. 

Patient C. C., Case No. 267,953," a white 
male, aged twenty, was admitted to the Ancon 
Hospital, Canal Zone, on September 24, 1926, 
complaining of a swelling over the medial as- 
pect in the lower portion of the right forearm, of 
eight months’ duration and a dull ache in this 
region aggravated by exertion. The patient 
gave a history of having frequently sprained 
the wrist, perhaps fifty times. Eight months 
prior to admission he had been struck on the 
right wrist with a bolo knife handle. This re- 
sulted in pain, tenderness and discoloration 
which persisted until the time of operation. 
The swelling began seven months after the 
injury, increased in size and became harder. 

General physical examination was negative 
except for the right forearm. Roentgen exam- 
ination of chest revealed nothing of importance. 
Examination of the right forearm revealed on 
the medial surface of the lower third of the 
ulna just proximal to the styloid process a 
hard, smooth swelling which was slightly tender. 

Roentgen-Ray Examination. September 24, 
1926 (Fig. 27). Kusiform swelling of the lower 

* This case was originally studied and diagnosed by Major 


Paul E. McNabb, who reported it to the Army Medical Museum, 
and who has very kindly permitted us to report it here. 
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” thifd of the right ulna, sharply demarcated 
E br aep apaes line. The periosteum 
s is ifif&ct everywhere; the tumor is central and 


expansive. The cortex is irregularly eroded; 
its remains extend into the tumor growth. The 
loculations are of small size and irregular shape, 
with a fine, trabeculated appearance. The 
roentgenographic appearance resembles closely 
that reported by Hitzrot (Fig. 1). 

Operation. On September 27, 1926, the lower 
third of the right ulna with the tumor mass was 
excised, taking care to try to preserve the artic- 
ular surface of the ulna and some periosteum. 
There was an uneventful recovery except for 
a small bleeding sinus which had healed by 





Fic. 29. Case vi. Capillary hemangioma of the ulna. 
Small amount of intervascular connective tissue. 
Note the layer of osteoblasts along the surface of 
the bone. Hematoxylin and eosin (X 85). 


November 11, 1926. The functional result was 
excellent, and the patient was in perfect health 
when last seen on August 4, 1928. Roentgen 
examination March 25, 1927 (Fig. 28) reveals 
partial reformation of the ulna and no evidence 
of recurrence. The epiphyseal line is fused, 
with no invasion of the lower epiphysis by the 
tumor. 
. Microscopical Appearance (Fig. 29). The 
| tissue is composed of numerous vascular spaces, 
most of which contain blood; many of them 
appear to be of the caliber of capillaries, others 
are definitely cavernous spaces. The lining 
of the large spaces is a thin endothelial layer, 
one cell in thickness. The lining of many of 
the capillary spaces shows a moderate amount 
of endothelial proliferation with the result 
that it is often two or three cells in thickness. 
The cells lining these spaces are larger and less 
flattened than normal endothelium. The inter- 
Fie. 28 Case vi. Roenteenceram six monthe after VEDIE Connective tissue stroma is unusually 
subperiosteal resection of th remangioma. There loose and acellular. It has the appearance o 
has been considerable regeneration of bone but loose areolar tissue; the nuclei are ovoid and 
eno evidence of recurrence. contain only a small amount of chromatin. 











24, Paul C. Bucy and Charles S. Capp 


The bone in many cases shows evidence of 
proliferation, the margins being covered with 
numerous osteoblasts. No areas of bone de- 
struction and no osteoclasts were seen in the 
available material. 


‘Discussion. This is the only case of 
capillary hemangioma in the series. It 
stents ®& be a type of lesion rarely 
found in bone. The cases reported as 
capillary hemangioma of bone by Nau- 
werck*! and Ballance and Shattock? are 
undoubtedly of the cavernous type. Of 
particular interest in this case is the sur- 
geon’s note that the periosteum was intact, 
thus enabling him to do a subperiosteal 
resection and permitting regeneration of 
bone subsequently (Fig. 28). This is in 
support of our contention that although as 
a rule the hemangioma destroys the cortex 
of the bone it elevates the periosteum but 
does not break through it. In this case 
it will again be noted that the lesion lies 
near the epiphysis as was pointed out by 
Hitzrot* to be the rule in cases of heman- 
gioma of long bones. 

The roentgenological appearance is typ- 
ical of this type of lesion and is very com- 
parable to that in the case reported by 
Hitzrot (Fig. 1) as well as in Case vit. 

In Case vir there was pain apparently 
associated with impaired circulation to the 
part. The point is interesting but probably 
not of diagnostic value. It is to be noted 
also that the gross appearance of the tissue 
was not quite the same as in the other cases 
and that the surgeon does not mention 
profuse hemorrhage occurring at operation, 
as in Cases 1, 11 and 1m1. There is nothing 
in the microscopical examination of the 
tissues available to explain these differences. 


Case viri. Registry of Bone Sarcoma No. 249. 
Registered by Dr. A. P. Ashhurst, Philadelphia, 
Pa. Tumor of scaphoid bone, right foot; curette- 
ment; complete recovery; cavernous hemangioma. 

Patient, V. D. A., white male, aged thirty- 
five, consulted Dr. Ashhurst. in September, 
1922. In February, 1921, he had noted that 
his right foot and ankle felt as though they 
‘had been sprained, but he had no knowledge of 
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injury. During the summer of 1921 he had ao 


disability but in October he again pee wah 
pain in his right foot. Following an atta f 


tonsillitis in the early summer of 1922 the pain 
became worse. His disability steadily increased. 
The pain became acute and the patient was 
unable to sleep. For some months he had been 
unable to wear golf “knickers” because the 
constriction about the knee caused severe pain 
in the foot. 

Physical examination in September, 1922, 
was negative except for the right foot, which 





hig. 30. Case viz. Hemangioma of tarsal scaphoid. 
Expansion of cortex. Distinct loculation of the 
tumor. Loculi crossed by numerous fine bony 
trabeculae. 


showed a prominence on the median border of 
the scaphoid, so tender that it could scarcely 
be touched. The other bones of the foot 
seemed normal. 

Roentgen-Ray Examination* ( Fig. 30). “Mul- 
tiple cyst-like appearance of the medial third 
of the tarsal scaphoid of the right foot. Cortex 
slightly expanded and thinned; normal trabec- 
ulae replaced by numerous small loculi. No 
change in the articulating surfaces with astrag- 
ulus or cuneiform ages. 

Operation was performed September 16, 1922. 


* Codman® mentions this case è 


+ 
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The periosteum of the scaphoid bone bulged 
Ne! the underlying bone felt cystic. 

ncising the periosteum a tissue resembling 
currant jelly was found, and very friable bony 
trabeculae were seen passing through it. This 
tissue was all curetted out. The process seemed 
limited to the scaphoid bone; the cavity was 
packed with iodoform bone-wax and the inci- 
sion closed. 

The patient made an uneventful recovery 
except for the discharge of a small amount of 
wax from the wound. When last heard from 

1 August, 1928, he was entirely free from 
eet i except for a slight ache in damp 
weather. | 

Microscopical Description. The tissue 1s com- 
posed of many cavernous spaces of varying 
size (Fig. 31). They are lined by normal- 
appearing endothelium. Many of them con- 
tain erythrocytes; many are empty. 

The intervening tissue is loose in texture and 
composed of spindle and round cells with many 
fibers. This is just a loose connective tissue 
framework and there are no mitotic figures. 
There are many small vacuoles as in Case 11 
and a few cells showing fatty degeneration. 
Considerable brown pigment is also present. 
It appears to have come from degenerated 
erythrocytes. 

A few blood vessels in the section show a 
marked intramural connective tissue prolifera- 
tion, resulting in a very thick wall and a com- 
paratively small lumen. 

The few spicules of bone present show no 
change from the normal. 


Discussion. This case is unusual in that 
there was an apparent expansion of the 
cortex rather than an erosion as in the 
other cases. The roentgenological appear- 
ance of a loculated tumor cannot be 


differentiated in this case from that of 


giant cell tumor. In all other cases this 
was accomplished with relative ease prin- 
cipally because a giant cell tumor produces 
an expansion of the cortex of the tumor 
and no new bone formation within, while 
hemangiomas as a rule erode the cortex 
and grow subperiosteally (cf. Figs. 1, 13, 
16, 24 and 27). In addjMon the loculi in 
cases of hemangioma of the long bones 
usually present numerous fine bony trabe- 
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culations which are never seen in giant 
cell tumors. 

We wish to include here one other case, 
Case vill, from the Registry of Bone 
Sarcoma, which seems to belong to this 
group, but as the roentgenograms are got 
available, the clinical reports inghmalete, 
and the histological preparations inad- 
equate, we do not feel able to confirm 
the diagnosis. The patient coultl be followed 
for only two and a half years after treat- 





Fig 31. Case vu. Hemangioma of tarsal scaphoid. 
Large dilated cavernous spaces filled with blood 
cells. Small amount of connective tissue between 
vascular spaces. Hematoxylin and eosin (X 85). 


ment, but at that time there appeared to 
be complete recovery. This fact tends to 
support the diagnosis of hemangioma, for 
the treatment was hardly sufficient to 
have arrested a malignant lesion. 


Case vin. Registry of Bone Sarcoma No. 


355. Registered by Dr. James Ewing, New York 


City. Tumor of internal condyle of right femur. 
Radium packs and curettement; complete re- 
covery. ‘ 

There is no clinical history available. Pa- 
tient D. R. L., a female, aged twenty-six, had 
a roentgen examination on March 16, 1921, 








which revealed “an area of bone destruction 
in the internal condyle of the right femur. It 
had destroyed a portion of the cortex on the 
internal side and had not produced much 
expansion of the medullary canal. It had grown 
almost equally in all directions regardless of 
the tesistance of dense bone anteriorly and 
interr@lly.* Only a thin layer of cortex re- 
mained. Some attempt at limitation had oc- 
curred, there being some bone production in 
the periosteun}.”’ 

Treatment. On March 1§ and 16, 1921, the 
patient was treated with radium packs. 
Roentgenograms taken on March 29 and April 
17, 1921, revealed no change. On April 18, 
1921, the area was curetted. 

On November 1, 1923, patient was reported 
to have made a complete recovery. Roentgen 
examination at that time revealed the cavity 
completely filled with new bone. She has not 
been heard from since. 

Microscopical Description. The tissue is 
composed of numerous cavernous spaces con- 
taining erythrocytes and lined by normal en- 
dothelium. The connective tissue walls are 
thick and more cellular than usual. Between 
these vascular spaces is a loose, relatively 
acellular, connective tissue. 

There are numerous spicules of bone. Some 
of them are definitely necrotic, some showing 
absorption and some bony proliferation. 


Discussion. The description of the roent- 
genological appearance of this lesion seems 
to fit into the picture which we have pre- 
sented here in some respects. The destruc- 
tion of the cortex of the bone with growth 
of the lesion beneath the periosteum is 
undoubtedly characteristic of these neo- 
plasms. The excellent results from the 
therapeutic measures employed certainly 
speak for a benign lesion. 

Dr. Ewing, who has had much the best 
opportunity to study the histological 
preparations from this case, believes that 
it is a cavernous hemangioma. Practically 
all members of the Committee on Bone 
Sarcoma felt that this was the most prob- 
able diagnosis. 

_ The case is presented here largely for 
the sake of completeness in our attempt to 
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report all of the verified cases of heman? 


gioma in the Registry up to latae 


DISCUSSION 


In order to make this study as valuable 
as possible we have attempted to collect 
all the hemangiomas of bone which have 
have been reported in the literature. These 
cases have been arranged in tabular form 
(Table tv). In drawing the following con- 
clusions we have followed the data available 
from the reported cases as well as those 
which we have recorded in this paper. 

Except for cases untreated for a few 
years (as in Case 11) bone tumors of this 
type present no clinical points to differ- 
entiate them from other tumors of bone. 
The course of the disease, where we have 
an opportunity to observe it, is chronic 
and so the lesion is classified as benign, 
but in most cases the onset of the symptoms 
is rather acute, and as soon as a roentgen 
examination has demonstrated a bone 
neoplasm an operation is usually per- 
formed. 

In reviewing the cases in the literature 
as well as the cases here presented one is 
impressed with the frequent relation be- 
tween the onset of symptoms and definite 
trauma. This does not hold for heman- 
gioma of the vertebrae and is not recorded 
in Case 111 or vi. Although in the majority 
of the cases there is history of definite 
trauma followed immediately by pain, 
tenderness and frequent swelling, we do not 
believe that there is any supportable 
evidence that the injury has any relation 
to the etiology of these cases. 

Physical examination of the lesion itself 
seldom if ever differentiates this tumor 
from others. In a few cases, however 
(Maugutére,”* Schöne,” Zajaczkowski® and 
others), the periphery of the tumor pre- 
sents an area of bony hardness raised above 
the level of the surrounding bone, while 
the center is soft Agd pulsating. This may 
be characteristic of hemangioma of bone. 
Apparently it is this finding which has, 
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mr. Nauwerck*! M 
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von Rokitanski?"| — | — Parietal bone 


“caused confusion between the so-called 
newessm of bone’ and hemangioma. 

In the cases in the literature and those 
reported here the majority of patients were 
between thirty and fifty years of age. Cases 
were found in subjects as young as four 
months and as old as seventy-six years. 
In these two extremes cited the lesions 
were in the skull. It will be recalled that 
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Makrycostas found a hemangioma of the 
vertebrae in the body of a subject ninety 
years old. 

As we previously noted, hemangioma of 
the vertebrae is more common in females 
than males, while hemangioma of bones 
other than the vertebrae is more common 
in males than females (13 to 8).. We know 
of no explanation for this other than that 


Tare IV 
HEMANGIOMA OF BONE 


Other than Vertebrae 

















Sex Location 


Author 


a | a | 


Femur, lower end 


| d 

















Treatment Result Remarks 
> > 7 
disarticulated ? 
? D TEF chondroma 
and angioma 
removal of recovery Followed trauma 


clavicle 





Tumor pulsated 


removal of recovery 





clavicle 
? ? Autopsy finding 
amputation ? 
e P 
resected ? 


extirpation 


Schuh”! F sth metacarpal 
Birch-Hirsch- RO Phalanx 
feld’ 
Travers‘? M Clavicle 
Mauguière”’ a Clavicle, left 
Cruveilhier’ F 7 Ilium, sacrum, 
4th and sth L 
vertebrae 
Verneuil’! M Scaphoid (tarsal) 
Stanley” Da M Mandible 
Wiima M Horizontal ramus 
of mandible 
Lücke” pO Prg Manilla 
Pean® M Hard palate 
Robin?’ ang Hard palate 
Schéne*? M Tate acted 
Toynbee?’ 48 M Parietal bones 
Ehrmann?’ F 


Left parietal bone 


Frontal bone 





Zaj aczkowsk1"" F | 





removed no recurrence 
? 
excised recovery Tumor limited to 
bone. Center 
pulsated 
p X Died of tuberculosis 
removed died Meningitis 


Pulsated in center 


extirpated recovery 
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TABLE IV (cont.) ° 
Author Sex | Age Location | Treatment | Result Remarks 
Ziegler Skull p ? 
è> Cruveilhier’ Q 38 12 tumors in skull, 
~e j femur, Jd rib, ? p 
both shoulders 
Kaufmann” „M 76 | Skull P ? Autopsy 
Major and M 34 | Left frontal, right | Patient died of |massive angi- | Also bilateral 
Black” temporal bones oma of liver cystic adrenals 
Brandt! M 47 | Left petrous bone | Necropsy find- Angioma of retina 
(Von Hippel’s ing right eye, cere- 
case) bellum left lobe, p 
cauda equina, both 
kidneys, pancre- 
as, spleen and in 
bones (?) 
Stamm“ F 4 | Skull Necropsy find- Angioma of skin 
mo. ing muscles, bone (?) 
kidney, ovary, 
lungs, and brain 
Ergys F 70o | Frontal bone Necropsy find- Multiple small he- 
ing mangiomas of 
other cranial bones 
Hitzrot™ M 25 | Right humerus, Excision Recovery Father, “blood tu- 
mor” right hu- 
upper end merus 
Ballance and M 37 Left humerus, Excision Poor func- X-ray shows absorp- 
and Shattock? medullary tion. No tion of cortex of 
cavity recovery bone. Patholog- 
ical fracture 
Furlkröger!! 23 | Astragulus and Excision Recovery Congenital 
os calcis 
Pohl F s6 | Right tibia Amputated Recovery Typical x-ray ap- 
pearance 
Bregman and Mesz* reported a case of hemangioma involving the skin, occipital bone and occipital lobe. The point of origin 
was very uncertain. We have found in the literature 3 other cases, the pathological nature of which is doubtful. Renton and Teacher? 
reported a “malignant angioma” of the shaft of the tibia occurring in a man sixty-five years of age. However, the histological de- 
scription and the photomicrograph throw considerable doubt on this diagnosis. It is impossible to classify from the description and 
illustrations the case of “angio-endothelioma of the foot” reported by Narath®, The tumor involved the malleoli, the astragalus, the 
os calcis, the cuboid, the 3d and 4th metatarsals, the navicular bone and the medial cuneiform. We were unable to secure the original 
of the article by Torri. The abstract which appeared in Centralél.f. Chir. is not sufficiently detailed to determine whether the angioma 
involved the bones or only the soft tissues. 
the number of cases of hemangioma of most frequently the site of hemangioma; 
bones other than the vertebrae is too few the vertebrae and Whe skull. The fre- 
* to-petmit the drawing of any conclusions quency of hemangioma of the vertebrae 


in this regard. 
Two groups of bones of the body are 
e 







































































has been mentioned in the paper of 
Töpfer. Involvement of the calvarium is 
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reported in, 12 cases including the case 
epred here, the parietal bones being 


involved more often than the others. In- 
stances are recorded of involvement ofother 
bones of the skull, the mandible, maxilla 
and petrous portion of the temporal bones; 
in the group of 33 cases of hemangioma 
of bones other than the vertebrae, 18 are 
cases of involvement of some bone of the 
skull. The remaining 15 cases are of 
miscellaneous bones of the skeleton, no 
one of which has been involved more 
than twice, with the exception of the 
clavicle. 

Roentgen-Ray Examination. The roent- 
gen appearance of hemangioma caver- 
nosum of a flat bone (Type 1) is character- 
istic of the lesion. One long bone, the 
clavicle (Case v) also belongs to this group. 
There are strikingly large, numerous, 
“sunburst” trabeculations arising 1n a com- 
mon center and radiating out from the 
plane of the bone. The cortex of the bone 
is frequently destroyed but the periosteum 
remains unbroken, though it may be greatly 
expanded and forms a thin bony shell 
about most of the extent of the lesion. 
The question which most commonly arises 
is: how can this roentgenological appear- 
ance be differentiated from that of osteo- 
genic sarcoma? In early cases of osteogenic 
sarcoma where the cortex of the bone is 
still intact the roentgenological appearance 
is practically always one of a loss of bone 
density as compared with hemangiomas 
in which numerous fine trabeculations are 
present. Subsequently osteogenic sar- 
comas destroy the cortex of the bone and 
invade the periosteum and surrounding soft 
tissues. The periosteum does not act for 
any length of time as a retaining capsule 
in these cases as it does in hemangioma of 
which there are no known cases of exten- 
sion of the tumor beyond the periosteum. 
It is true that when sarcomas pass beyond 
the cortex they prodyce numerous fine 
bony spicules, but afse do not radiate 
from a common center as we see in heman- 
gioma but rather radiate from the remat 
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their base. In addition several writers 
(Codman,® Haas”) have emphasized that in 
the roentgenograms of osteogenic sarcoma 
the outlines of the shaft of the bone can 
practically always be seen, while in heman- 
gioma of bone the cortex is usuglly almost 
completely destroyed. eo # 

In the bones of the skull the tion must 
be differentiated from the bony change 
produced by a meningioma. The latter 
shows increased vascularity and occasion- 
ally erosion of bone. In about 25 per cent 
of the cases of meningioma hyperostosis 1s 
present (Cushing). This is characterized 
by a bony thickening and spicule formation 
which is evident on roentgen examination. 
None of these characteristics are present 
in the roentgenograms (Figs. 19 and 210) 
of Case iv. The fine trabeculation present 
in that case might be confused with the 
spicules seen in cases of hemicraniosis, 
though the resemblance is very slight. 

In cylindrical bones, the gross roentgen 
appearance may resemble that of giant cell 
tumor. Careful comparisons show that 
the loculations are somewhat smaller, as 
Codman and Haas point out, and within 
them there is a fine fibrillary framework, 
as Pohl** has noted in his case. The cortex 
usually is not expanded as in bone cyst or 
giant cell tumor, but is partially eroded. 
It may extend into the central expansive 
portion of the tumor as in Figure 27. The 
periosteum is considerably elevated be- 
yond the level of the cortex but remains 
intact. This fact has previously been noted 
by Pohl. The tumor may extend down the 
marrow cavity. 

There has been only one reported case 
of fracture through the tumor growth, that 
of Ballanee and Shattock.? The roentgeno- 
gram in that case shows marked cortical 
absorption only, and is totally unlike that 
of any case in this series. We have seen 
no case in which the roentgen appearance 
was like that of the case reported .by 
Ballance and Shattock, and are totally 
at a loss to explain it. . 4 

We have no evidence to explain why 
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a of long bones arise near the p77 
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epiphyses. This finding is in accord with 
Hitzrot’s* earlier suggestion that such 
would probably be the case. However, 
in Cases 11 and 111 (in flat bones) the lesion 
seems to have arisen near the point of 
entrance of the main nutrient vessels. In 
thee cse gf Hitzrot (humerus) the tumor 
IS reported to have arisen from the humeral 
head just above the epiphyseal line, at 
which point numerous vessels are known 
to enter the bone. The two cases in long 
bones (clavicle and ulna) presented in this 
report also arose near the epiphysis but 
apparently from the shaft. It is possible 
that the development of these neoplasms 
is related to the epiphyseal vessels but it 
would seem likely that if this were the 
sole factor the area about the main nutrient 
vessels in the center of the shaft would be 
most frequently involved. 

Microscopical Examination. With the 
exception of Case v, which is a capillary 
rather than a cavernous hemangioma, there 
is a remarkable similarity in the micro- 
scopical pictures presented. All the tumors 
are composed for the most part of large 
cavernous spaces which are usually filled 
with blood cells. The only variation is in 
the amount and character of the stroma. 
It varies in amount from practically none 
in Cases 1 and Iv to a considerable amount 
in Case 111. In all of the cases it is of the 
nature of a loose fibrous connective tissue. 
Many spindle cells with oval nuclei which 
contain a small amount of chromatin are 
seen. Mitotic figures are never seen. Cells 
of other types are also seen in some of the 
cases. Small nests of lymphocytes, usually 
surrounding one of the vascular spaces, 
are occasionally present. In several cases 
cells whose cytoplasm is swollen and largely 
occupied by vacuoles are seen. These 
are the so-called “foam cells” and appar- 
ently are merely cells which are undergoing 
fatty degeneration. This is further borne 
out by the fact that careful examination 
reveals many similar cells whose nuclei 
are ‘pycnotic and whose cytoplasm is per- 
fectly clear, having all been replaced by 
fat. These cells, both the “foam cells” and 
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the more degenerated cells, are ome el 

found about areas which are acell 

the most part, but which contain many 
vacuoles apparently caused by fat globules 

which have resulted from further dis- 

integration of the cells. 

In one case many mononuclear eosino- 
philic and basophilic cells were seen, often 
alone and often collected in nests. These 
are apparently myelocytes, the remnants 
of bone marrow which has been largely 
replaced by the hemangiomatous tissue. 
Similar cells were seen in the case of heman- 
gioma of the cranium reported by Erés.1%4 

In some areas groups of true fat cells 
are seen. These are never prevalent enough 
to permit of the diagnosis of angiolipoma 
as in some of Töpfer’s cases. 

The spicules of bone which are seen in 
all cases show two distinct changes, bone 
proliferation and bone destruction. Many 
spicules containing numerous lacunae well 
filled with healthy cells are seen. The 
margins of such spicules are usually covered 
with a layer of osteoblasts. In one speci- 
men there is a band of fibrocartilage which 
is showing definite ossification at the 
periphery. 

Bone destruction consists of two types of 
reaction, absorption and necrosis. The ab- 
sorption is shown by the many osteoclasts 
seen along some of the spicules. These 
almost invariably lie in adeep depression 
in the bone. Thin, apparently eroded and 
often fractured spicules are also seen. 

Necrotic pieces of bone are quite com- 
mon. They are purplish in color (in hema- 
toxylin and eosin preparations), granular, 

vacuolated and contain no cells. The edges 
are very ragged. 

We are of the opinion that these changes 
in the bone are merely the reaction of 
the bone to the hemangiomatous growth. 
This is borne out by a case which we have 
recently examined. The hemangioma ap- 
parently arose fom the meninges and 
invaded the parler buia, Microscopically, 
however, the same osseous changes of ab- 
sorption and osteogenesis can be seen as° 
in cases of true hemangioma of bone. This 
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wgjald seem to indicate that these changes 
te . 

are the result of the ingrowth of the heman- 

gioma into the bone regardless of its origin 

and that they are not characteristic of 

hemangioma arising in bone. 


It is to be noted that all of these cases 
are benign neoplasms both clinically and 
microscopically. Neither metastasis nor 
recurrence has been recorded. In the micro- 
scopic studies the material between the 
vascular channels is a loose acellular con- 
nective tissue. Mitosis is never seen. 
Although the classification ‘‘malignant 
hemangioma of bone” exists in the Registry 
of Bone Sarcoma, no such case has ever 
been submitted. We doubt very much 
whether a malignant hemangioma or malig- 
nant transformation of a benign heman- 
gioma ever occurs. ‘True, the literature 
contains some examples of ‘“‘angiosarcoma’”’ 
(Mauguiére) but in this case the term 
“sarcoma” was not used in the sense of a 
malignant neoplasm. 


Treatment. In hemangioma of the verte- 
brae with symptoms of compression of the 
spinal cord, laminectomy is indicated. The 
excellent results obtained in Perman’s case 
and the one presented here would seem 
to be sufficient evidence in favor of this 
treatment. Certainly nothing else holds 
out any hope for recovery from the para- 
plegia and anesthesia. Roentgen therapy 
alone should never be used in these cases 
for the length of time required for obtain- 
ing satisfactory results is so long that 
irreparable damage to the spinal cord 
would result during the course of treat- 
ment. However, of the 5 cases of heman- 
gioma of the vertebrae which have been 
operated on, 3 have died of shock and 
hemorrhage and the other 2 almost did so. 
Therefore the operation of laminectomy 
in these cases is not to be undertaken 
lightly, and complete preparation should 
be made for the treatmgnt of shock and 
hemorrhage. As to roentgen therapy follow- 
ing operation, we can only say that 
*Perman’s case, which was treated with 
roegitgen radiation, is well and in perfect 
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health over three years after the operation, 
so probably the treatment has prevented 
further extension of the lesion. 

In regard to hemangioma of bone in 
general, Cases 11 and 1 had roentgen 
therapy only; Case 11 is apparengly a geal i 
after several courses of irradiatjon ewer% 
period of four years; Case 11 showed con- 
siderable improvement after only a few 
months. Three cases, Iv, v and VII, 
were treated by excision; Case vI was 
treated by curettement and insertion of 
iodoform wax. Case vil was treated for 
a very short time by radium packs followed 
by curettement. All of these cases have 
practically recovered from their symp- 
toms. 

We interpret these results as indicating 
that resection or curettement of the tumor 
whenever possible will give the best and 
most prompt results. Certainly in a neo- 
plasm which has shown itself to be so 
benign, radical treatment such as amputa- 
tion is never indicated. For inaccessible 
tumors roentgen therapy over a rather 
long period of time gives satisfactory re- 
sults. 

Radium has never been given a satis- 
factory trial. Direct implantation of 
radium or radon seeds into the tumor 
might be highly effective, but the danger 
of infection or of bone necrosis must be 
considered. The successful use of radium 
in other types of hemangioma suggests its 
possible value in hemangioma of bone. 


CONCLUSIONS 


1. Hemangioma of the vertebrae pro- 
ducing symptoms is rare. Symptoms when 
present are those of compression of the 
spinal cord. The roentgenologic appearance 
is typical and easy to recognize. 

2. Hemangioma of other parts of the 
skeleton presents no characteristic clinical 
signs. The bones of the skull are most fre- 
quently involved. ; 

The roentgenologic appearance is of two 


types: e 5 > 
a. In flat bones (i.e., skull, scapula, 
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pelvis) “‘sun-burst” trabeculations , -+ -7 
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of unusual size radiate usually 
from a common center and mostly 
from the plane of the bone. The 
periosteum may be considerably 
elevated, but is apparently not 
broken through. 


2. &n cylindrical bones, the tumor 
is loculated. These loculations are 
smąll with an interspersed fine 
fibrillary framework. The cortex 
is usually destroyed but may ex- 
tend into the center of the expan- 
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sive tumor. Che periosgeum, 


though expanded, remains“ intact. 


3. The microscopic appearance is that 


of a benign hemangioma, usually cavern- 
ous, though one capillary hemangioma is 
reported here. 


4. Amputation is never indicated. Ex- 


cision of the tumor when possible gives the 
earliest and best results. Roentgen therapy 
over a considerable period of time is 
equally effective and satisfactory. Radium 
is untried as yet but may prove useful.* 
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naturally adopted the simpler method of 
oral administration of the dye. 

Our second object is to show that the 
intravenous method, as now advocated, is 
devoid of dangerous reactions, is not time 
consuming nor complicated, that the re- 
sultant cholecystograms are far superior to 
those obtained by the oral method, and the 
evidence very much more dependable. Fi- 
nally, we especially wish to emphasize that 
the method can easily and safely be carried 
out in office practice. 

It will, perhaps, be of interest, before 
presenting the results of our study with 
this method, to give a brief outline of the 
work which established the present position 
of cholecystography. 

The use of the opaque meal in studying 
conditions in the gastrointestinal tract 
brought about such valuable and revolu- 
tionary results that it seemed only natural 
that efforts should be made to study other 
organs by a similar method. It occurred to 
the originators of this work, Graham, Cole 
and Copher,' that if an opaque meal could 
be safely introduced into the gall-bladder 
its contour might be visualized by the 
roentgen ray and the resultant cholecysto- 
gram would be of aid in diagnosing both 

* Read at the Thirtieth Annual Meeting, AMERICAN Roent- 
Gen Ray Society, New York City, Sept. 17-20, 1929. 

‘! Graham, E. A., Cole, W. H., Copher, G. H., and Moore, 


Sherwood. Diseases of the Gall Bladder and Bile Ducts. Lea and 
*Febiger, Philadelphia, 1928. 
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show the gall-bladder. 

The work directed towards determining 
the functional test for the liver revealed the 
fact that certain dyes were excreted almost 
entirely into the bile. Theoretically, any 
s bstance containing a metallic bromine or 
iodine atom would render the gall-bladder 
visible if it could be introduced there in 
sufficient concentration. It began to be 
apparent to workers that there might be a 
considerable number of possibilities of find- 
ing chemical substances which would per- 
mit a visualization of the gall-bladder by 
the roentgen rays. Certain conditions were 
requisite, namely, that such substances 
must cast a shadow, have a relatively low 
toxicity, and not stain the tissues. 


RÉSUMÉ OF VARIOUS DYES USED 
IN CHOLECYSTOGRAPHY 


Graham and his co-workers have investi- 
gated numerous substances towards this 
end and it might be of interest, at this 
point, to briefly summarize their findings. 
The most satisfactory chemical substances, 
according to their investigations, are the 
sodium salts of tetrabromphenolphthalein, 
tetraiodophenolphthalein and phenoltetra- 
1odophthalein. Gall-bladder shadows were 
obtained with chemical compounds other 
than these but there were, for various 
reasons, serious objections to each of them. 
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THE INTRAVENOUS METHOD or CHOLECYSTOGRA PHY 
AND LIVER FUNCTION TEST AS EMPLOYED ^N r 
IN OFFICE PRACTICE* 
By CHARLES A, WATERS, M.D., and JOHN H. KING, M.D. 
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INTRODUCTION normal and pathological gall-bladders. It 
()UR frst object in presenting this re- Was appreciated that the substance used 
port on the intravenous administra- must fulfill certain conditions: that it 
tion of dyes in cholecystography is to point should be excreted into the bile after being 
out that this test has been largely relegated injected either intravenously, subcuta- 
to the roentgenologist, who, by reason of neously, or given by mouth, and that it 
the fact that he has not been accustomed ust be as near non-toxic as possible when 
to employing intravenous technique, has employed in concentrations sufficient to \ 
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f their early work, they first employed 
the Sodium salt of tetraiodophenolph thalein 
but, on account of the impurities in the 
original sample of this salt, which caused 
an inconsistency in the toxicity, they be- 
gan the use of tetrabromphenolphthalein. 
However, because of the higher atomic 
weight of the iodine compound and its 
greater impermeability to the roentgen 
rays, a more refined product of the tetra- 
iodophenolphthalein was tried and found 
to have about the same toxicity as the 
bromine compounds. Furthermore, tetra- 
iodophenolphthalein was superior in that It 
required a smaller dose to produce equally 
good cholecystograms. The salts of thirteen 
substances were found to produce chole- 
cystograms. All of these, except four, had 
disadvantages which prevented their clini- 
cal use. “[wo—tetraiodophenolphthalein 
and its isomer, phenoltetraiodophthalein— 
were found to be far superior to any of the 
others. The isomeric salt has the advan- 
tage of staining the blood serum, thereby 
determining hepatic function simultane- 
ously with cholecystography. It is rapidly 
excreted by the liver and a smaller dose 1s 
required. 





Itc. 1. Colorimeter for liver function test. 
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METHOD OF LIVER FUNCTION TEST 


Briefly, this is determined by with- 
drawing 12 c.c. of blood one-half hour after 
all the dye has been injected. The blood 1s 
allowed to clot and the serum to separate 
by gravity in an ice box over nighe. The 
percentage of dye in the serum ¥ deter- 
mined colorimetrically by comparison with 
a set of standard tubes (Fig. 1), A reten- 
tion of less than 12 per cent of the dye in 
the blood serum one-half hour after the 
injection and less than 4 per cent one hour 
after the injection is considered normal. 
The greatest retentions, according to 
Graham and his coworkers, have been 
found in patients with acute cholangitis 
and hepatitis, such as that encountered in 


acute catarrhal jaundice and some cases of 
The amount of 


severe, acute cholecystitis. 
retention may be as high as 80 to go per 
cent. 


METHODS OF ADMINISTRATION OF THE DYE 


The early method of administering the 
dye was exclusively by the intravenous 
route but various other methods were tried 
such as subcutaneous injection, adminis- 
tration per rectum, intraduodenally, and 
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by mouth. All of these have been aban- 

doned except the intravenous and oral 

methods, because the resultant cholecysto- 

grams were faint and inconsistent. 

At the present time there is much con- 

trovergy regarding the comparative value 
f the intravenous and oral methods. Pro- 

ponents’of the oral method contend that 

satisfactory cholecystograms can usually 

be obtained and fewer disagreeable effects 

encountered, notwithstanding the fact 

that by this T it is often necessary to Fıc. 3. This shows another case in which the gall- 

repeat die tour secueal Hee Adonnasee öf ide was not visualized by the oral method but 

S was completely filled by the intravenous method. 
the intravenous method claim that it in- i ' 

sures the introduction of a definite quantity i¢ is dificult to understand why the oral 

method should be used, except in cases 
where the intravenous method is contra- 
indicated. 

The authors have recently seen 3 cases 
illustrating this point: 

Case 1. A young woman, aged thirty, was 
given sufficient dye by the oral method to out- 
line the gall-bladder, but not enough to reveal 
32 small negative deadows brought out by the 
intravenous injection (Fig. 5). 

Case 11. A man, aged fifty, had the oral test 
three times, always with non-visualization. 
The intravenous method showed a marked con- 
centration and a normal gall-bladder (Fig. 6). 

Case 1m. A man, aged forty-five, had the 
oral test five times with non-visualization. The 
intravenous method revealed a perfectly visu- 

l , l K alized gall-bladder which was normal. 

Fic. 2. Four views taken of the same patient. The i 
upper left hand film was taken after the oral The method we have employ ed is 
administration of the dye, the others after the simple, devoid of unpleasant reactions, and 
intravenous injection. Note how the oblique view 
clears up the cause of the increased density in the | 
fundus seen in the anteroposterior view. 

of the dye into the circulation, which is 

known to be sufficient to produce satis- 

factory cholecystogr rams, and that if proper 

care is exercised in the injection few dis- i 
agreeable symptoms will be encountered 
_ (Figs. 2, 3 and 4). 
With the use of the less toxic isomeric F16. 4. This shows the comparative degrees of con- 
salt (phenoltetraiodophthalein) ne centration of dye i in the two methods. Note the 
, k shadow of lessened density (stone) seen in the 
. neusly, the results obtained are so far intravenous film which could not possibly be 
superior to those of the oral method that shown in the films made by the oral method, 
@ 
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Fic. 5. Shows films made following each method of 
administration. By the oral method there 1s 
practically no visualization, yet after the in- 
travenous method there is perfect visualization 
showing more than thirty negative stone shadows. 


the results so gratifying, that we firmly 
believe that the proponents of the oral 
method will sooner or later adopt the intra- 
venous administration of the dye as a 
routine procedure in cholecystography. 


THE AUTHO RS’ METHOD 


1. Dye. In our series, sodium phenol- 
tetraiodophthalein (Iso-lodeikon, Mallinc- 
krodt) has been used exclusively. Regard- 
less of body weight, 2.5 grams is given each 
patient. The dye is dissolved in 40 c.c. of 
freshly distilled water, filtered through fine 
filter paper, and sterilized for twenty 
minutes in a boiling water bath. Solutions 
should be freshly made, preferably not 
more than two hours before they are used. 
As a rule, if made up in dilute solution, 
there is less tendency to reaction or venous 





Fic. 6. The above three films are those of Case 11. 
The oral film was taken in tle third attempt to 
visualize the gall-bladder. The other two illus- 
trate the importance of a warm water enema 

*before making the films. 


thrombosis. The dye should be introduced 
by gravity. 

2. Method of Administration. The site of 
injection, usually the median basilic vein, 
is cleansed with iodine and alcohol. After 
the introduction of the needle (No. 19), 
about so c.c. of salt solution is alloweg t 
flow into the vein. This is followed by the 
slow introduction of the dye, alternating 
each 10 c.c. of dye with twice the amount of 
salt solution (Fig. 7). After all the dye 
has been introduced, the vein is thoroughly 
washed out with more salt solution to pre- 
vent leakage of the dye into the tissues, 
thereby avoiding any danger of necrosis, 
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Fic. 7. Arrangement of the dye and salt solution. 
Note clip for holding syringe and needle out of the 
way when not in use. 


The entire injection consumes about fifteen 
minutes. Care should be employed in 
having both the dye and the salt solution at 
body temperature. It is our opinion that 
the slow introduction of the dye in combi- 
nation with physiological salt solution has 
a great deal to do with preventing dis- 
agreeable reactions. We have insisted that 
our patients lie down for half an hour after 
the injection. The injection may be given 
in the morning, afternoon or night. It is 
not necessary for the patient to go into the 
hospital or remain at home for the injec- 








|] 
lic. 8. Normal gall-bladder showing the clear cut 
lateral view. 


tion. Almost all of our cases have been in- 
jected at the office, a few in the morning, 

ı few at night, but the majority in the 
eta A few hours before the i injection 
the patient is allowed to eat a hearty meal 
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These two views 


MiG. 9g. 
what can be expected in normal cases. 
sharp, clear cut outlines in the lateral view, 


free of fats. 
any kind must be taken, except plain tea, 
coffee or water. In our experience, the most 
satisfactory cholecystograms have been ob- 
tained when the injections were given in the 
afternoon and the films made the following 
morning. It is for this reason that we have 
elected to give the dye in the afternoon. 
After satisfactory films have been ob- 
tained, the patient is allowed a fatty meal, 
and is re-examined about two hours later 
(Fig. 8). This has usually been sufficient to 
determine the degree of contraction and 
emptying of the gall-bladder. The roent- 
genograms, in our experience, must be 
taken with the shortest possible exposure, 
employing the Bucky diaphragm. A suf- 
fiĉient number of films must be made and 
at different angles to insure a clear and un- 
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lic. 10. Normal concentration of dye by the in- 
travenous method. Anteroposterior and lateral 
views are made as a routine procedure. 


obstructed view of the entire gall-bladder 
so that no confusion will be encountered by 
the overlapping loops of gas-containing 





Kia. Three views of gall-bladder showing stone 


In faction as indicated by arrow. Only by em- 
ploying the intravenous method has it been 
possible to obtain oblique and lateral views. 


intestines. With the intravenous method, 
sufficient concentration of dye is obtained 
to allow the taking of lateral and oblique 
views (Figs. 9, 10 and 11). This is im- 
possible when employing the oral method. 
Furthermore, we have routinely given a 
warm water enema just before taking the 
films in se to thoroughly rid the colon of 
gas (Fig. 12). This is a real aid in obtaining 
clear cut a kaaa stograms, as shown in 
Figures 6 and 12. 
EFFECTS OF THE DYE 

In the early period of cholecystography, 
before the use of phenoltetraiodophthalein, 
reactions were frequent, and occasionally 
of an alarming nature. It has been our 
experience, in 96 cases using the intra- 
venous administration of the above-men- 
tioned dye, that serious discomfort to the 


. e 
patient has never been encountered, and it 
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Fig. 12. Showing visualized gall-bladder before and 
after a warm water enema. 


is seldom that disagreeable reactions occur 
at all. 

With the oral method, the reactions 
have consisted of nausea, vomiting, diar- 
rhea, abdominal cramps and headache, 
while with the intravenous method the dis- 
agreeable reactions have been headache, 
chilly sensations, erythema, urticaria, and 
one case of venous thrombosis. 


RESULTS 


Operated Cases. In a series of 96 cases, 
up to the present time, 11 have been oper- 
ated on. The operative findings confirmed 
the cholecystographic diagnosis with re- 
spect to the presence of gall-bladder 
disease and cystic duct obstruction in 10 
of the 11 cases, or in 91 per cent. The 
remaining case showed a normal-sized gall- 
bladder, but very faint visualization which 
was roentgenologically considered patho- 
logical. At operation only adhesions around 
the cystic duct were found. The gall- 
bladder was removed but microscopically 
no disease could be found. 

Unoperated Cases. Ina series of 57 cases 
the cholecystographic diagnosis agreed with 
the clinical impressions in 56 cases, or in 
g8 per cent. The one case was examined to 
determine whether a shadow was a renal 
calculus or gallstone. Cholecystogram 
showed a non-visualization of the gall- 
bladder. The stone proved to be renal and 
was removed but the gall-bladder was not 


explored. 
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Liver Function. The liver function test 
was carried out 1n 39 cases. The highest 
retention was 40 per cent, in a case of 
cholecystitis and cholelithiasis in an emaci- 
ated woman of sixty years. Operation was 
not advised. The lowest was § pêr cent, 
in two cases, one in a normal gall,bladler, 
the other in a case of cholecystitis. The 
liver function test was above normal in 19 
cases, 48.7 percent. In this group the liver 
function was above normal in 7 cases with- 
out demonstrable gall-bladder disease. It 
was above normal in 10 cases with hepato- 
biliary tract disease, and it was normal in 
11 cases with hepatobiliary tract disease. 

It can easily be seen that the liver func- 
tion test may be normal in face of gall- 
bladder disease, but there was a slight 
tendency in our series for the test to run a 
little higher in those cases with hepato- 
biliary tract disease. In our series of 11 
cases which were operated upon, the 
highest retention was 22 per cent. All of 
these cases made good recoveries. 

Doing the liver function test gives addi- 
tional information as to whether or not the 
liver is functioning within normal limits 
and also a warning to the surgeon when 
very high retentions are found. Graham, 
Cole and Copher, in their studies on liver 
function in hepatobiliary tract disease, 
point out that one of the most important 
results has been the ability to predict the 
operative risk and time for operation. In 
their experience cases with very high reten- 
tion are poor operative risks. 


CONTRAINDICATIONS 

According to Graham, cardiac decom- 
pensation and threatened uremia are the 
only two conditions which definitely con- 
traindicate the employment of the intra- 
venous method. It has been observed that 
patients with abnormally high or low blood 
pressure are more susceptible to reactions 
than those whose blood pressure is within 
normal limits. In our series, the lowest 
blood pressure was 90 and the highest 220. 
Neither of these cases had any change in 
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pulse or blood pressure after the injection 
of the dye. 

The dye has been given to cases with 
severe jaundice due to cholangitis, common 
duct obstruction, and severe liver damage 
from arsphenamine poisoning, without pro- 
Jucw#ig any reactions whatsoever. In our 
experiente, mild reactions, chiefly erythema 
and urticaria were encountered in neurotic 
and postoperative thyroid cases. 

Examination of urinary specimens the 
morning after injection of the dye has 
shown no evidence of kidney damage, i.e., 
no albumin, casts or red blood cells, but the 
dye can be demonstrated colorimetrically 
in the urine obtained the morning following 
the injection, showing that although some 
of the dye is eliminated through the kid- 
neys, no damage is done. 


CONCLUSIONS 


It is our experience with the intravenous 
injection of phenoltetraiodophthalein that 
the dye 1s comparatively non-toxic since 
few disagreeable reactions have been en- 
countered and none of these were of an 
alarming nature. The method of injecting 
the dye 1s not technically difficult nor 
unusually time consuming, three injec- 
tions being easily given in one hour. The 
cholecystograms are far superior to those 
obtained following the oral administration 
and the information gained from the films 
Is more conclusive, because the intravenous 
administration insures the introduction ofa 
definite amount of dye and is not compli- 
cated by factors of solution and absorption 
in the gastrointestinal tract. In addition, 
the liver function can be simultaneously 
determined. 


DISCUSSION 


Dr. James T. Case, Chicago. I wish to 
compliment Dr. Waters on his presentation. 
It does not make me feel badly to have him sup- 
port the intravenous method, but I have ceased 
so worry about whether my colleagues use the 
intravenous or the oral method. I want every- 


- body to be happy. I ask the same privilege for 


myself and for that reason I practically always 
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use the intravenous method; but in order tö let 
the other fellow be happy, I am quite willing, 
when he insists on the oral method, to use it for 
him. That gives me a good chance to demon- 
strate why it isn’t the best way. 

I have now had about 4500 cases of intra- 
venous injection of the dye for cholecysto- 
graphy. The technique which we have followed 
is identical with that of Dr. Waters except that 
we have not of late, in fact not in the last three 
thousand cases, made any difference in the rate 
of the introduction of the dye. In fact, we try 
to get it in as quickly as possible, and we can 
do 8 or g (I have even done 10) in one hour, 
without any greater incidence of unpleasant 
reactions than when I did 3 or 4 in an hour. 

After the injection it has been our custom to 
allow the patient to take a rather hearty meal, 
provided he restricts himself to carbohydrates. 
The carbohydrate meal, because the average 
individual does not understand what that 
means, is specified. They may have fruits of 
any kind except olives; they may have bread 
with fruit jam, but not with butter; they may 
have rice, provided only sugar is put on it and 
not milk nor butter; they may have baked or 
boiled potatoes, provided no butter is used. We 
prefer that they take very little or no protein 
and no fats whatsoever. That must be stressed 
a great deal. The use of mineral oil at night 
apparently does not interfere with the Graham 
test. So that is a little better than allowing the 
more restricted meal that Dr. Waters sug- 
gested. I do not believe it will interfere; in 
fact, I have proved it does not interfere with 
the filling of the gall-bladder. 

We have usually made the introduction of 
the dye in the late afternoon, that is, after 4 
o'clock. The one complication which has really 
been distressing following the intravenous 
method is the production of sore arms. I think 
we have hit upon a scheme for minimizing the 
incidence of sore arms, which formerly occurred 
in about 1 per cent of the cases; the patients 
had an aseptic thrombosis. In my very first 
case of sore arm I learned that the soreness was 
produced by carbolic acid which the nurse had 
left in the needle. There was a definite slough. 
I thought that was a real danger, but I have 
never seen it since, and I feel confident that 
it was due to a small bit of carbolic acid left 
in the needle. Since we have taken the pre- 
caution to wash out the carbolic acid, afd 
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especially to infiltrate the perivascular tissues 
with 8—10 c.c. of normal salt solution whenever 
we even suspect we may have put some of the 
dye outside of a vein, we have not had very 
many sore arms. We had one series of 1106 
injections without a single case of sore arm. 

After introducing the needle, we never inject 
the dye until the Ringer’s or salt solution iS 
flowing freely. There is a definite rapid rate of 
drop of the level of the Ringer’s solution in the 
burette. We see no puffing of the tissue in the 
arm. If there is, we simply do not give the dye 
in that vein; we take another vein. If, however, 
after we are through we are a little dubious 
about whether we have given the injections 
squarely and fairly into the vein and are fearful 
that there has been a slight infiltration of the 
tissues around the vein, I simply have at hand 
another syringe with a very fine needle and 
with that we deliberately infiltrate the tissues 
around the vein with at least 10 c.c. of Ringer’s 
solution. That puffs up the arm quite consider- 
ably and appears to dilute the small amount of 
dye which may have escaped, ‘so satisfactorily 
that the patient has no bad after-effect. 

I also in those cases ask the patients (or the 
nurse, if they are institutional cases) to see that 
hot applications are made over the bend of the 
elbow immediately after the injection; in fact 
while the patient is lying down for the twenty 
minutes or the half hour before we allow them 
to go to their homes, I have one of my own 
attendants put some hot towels on the arm. It 
has a good effect, I am sure. 

I am glad Dr. Waters brought out the im- 
portance of the estimation of the liver function 
test and the possibility of doing it simulta- 
neously. It, to me, is a very important reason 
for using the intravenous method rather than 
the oral. 

As to contraindications, I quite agree with 
Dr. Waters and I do not like to give the test 
to any patient who is likely to be upset by a 
profound alteration of blood pressure, because 
in a fair percentage of cases there is an immedi- 
ate hyperemia of all the superficial tissues fol- 
lowing this injection. True, it is transient and 
of no consequence in the average case, especially 
if you warn the patient it will come; but in a 
patient with marked myocardial degeneration, 
I think it is possible to cause a considerable 
upset, so I would rather not use it there. How- 
ever, in the course of a month’s work there is 
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only a case or two that we exclude for that 
reason. 

I do not use the test in jaundice, not because 
jaundice 1s a contraindication, but because the 
test is usually useless in that condition, for we 
almost invariably fail to visualize the gall- 
bladder. ° 

Dr. SHERWoop Moore, St. Louis. hr am 
always happy when I learn of otheffmen who 
employ the intravenous method o cholecyst- 
ography. We have followed thatmethod from 
the first, and with the exception of Dr. Case, 
we have generally not had much support for 
our views in regard to this method. Unques- 
tionably, in our hands the intravenous is in- 
variably superior and more reliable than the 
oral method of cholecystography. 

I was interested to hear Dr. Case say that 
they are speeding up their rate of intravenous 
injection. We are doing the opposite, and our 
method of giving the intravenous dye is almost 
exactly that of Dr. Waters. 

I am glad that he is emphasizing the value 
of the combination of cholecystography and the 
liver function test. Undoubtedly that pro- 
cedure determines the question of operability 
far better than anything we have for making 
such an estimate. 

Re-emphasis of the type of case to which the 
dye should not be given intravenously is not 
out of place. It is a very serious matter to give 
the dye intravenously to cases with heart 
disease. With that exception, we have not yet 
found any other contraindications to chole- 
cystography. 

In this connection I would state that our ex- 
perience tallies with Dr. Case’s experience with 
patients who have jaundice. It is a perfectly 
safe procedure, but it is useless. We have never 
visualized a gall-bladder in such a patient. 

Dr. W. F. Mances, Philadelphia. I would 
like to ask Dr. Waters if he has made any intra- 
venous studies with half the amount of dye 
that he has been using. Judging from his slides, 
I can conceive that there are gallstones that 
would be missed because of the extreme density 
of the gall-bladder shadow. After all, we do 
not need as dense a shadow as that, and I feel 
that is one argument perhaps in favor of the 
oral method. I am wondering whether jt 
wouldn’t be still safer and entirely reasonable 
to use half or even a quarter of the amount of. 
the dye that he has been using. 


AN 


Dr. A. W. CRANE, Kalamazoo, Mich. It is 
certainly often a matter of convenience to use 
the oral method. After hearing Dr. Stewart 
talk on this subject some years ago we began 
using the same preparation that is used intra- 
venously in plain capsules after an evening 
meal. There is no question that in the majority 
of n&rmal gall-bladders a perfectly satisfactory 
outline of Phe gall-bladder is obtained by the 
oral methot and the gall-bladder will show just 
as dense a Shadow as after the intravenous 
method. The dye can be given orally with such 
convenience that in a great many gastrointesti- 
nal cases it can be used as a routine where 
the surgeon or the physician has not especially 
requested an examination of the gall-bladder. 
Even though there is some barium in the colon 
it does not materially interfere with the validity 
of the test. In those cases where a normal gall- 
bladder is not demonstrated by the oral method, 
the intravenous method probably should be 
used rather than a repetition of the oral 
method. That reduces the use of the intraven- 
ous method to a comparatively small proportion 
of cases. 

Dr. R. R. Newer, San Francisco, Calif. 
We have been using the oral method more than 
the intravenous because of the incidence of 
sore arm, and I would like to hear from Dr. 
Waters if the new isomer produces fewer sore 
arms, a lower incidence of thrombosis, than the 
old isomer. 

By mouth with 4 grams, we ordinarily get a 
concentration of about 1 per cent in the bile 
in the gall-bladder, though occasional cases will 
run as high as 3 per cent, yet by vein with 2 
grams we ordinarily get from 2 to 3 per cent in 
the gall-bladder in cases not pathological. 

I would like to bring up the question of 
seeing that the gall-bladder is empty at the 
beginning of the test. It has seemed to us 
worth while to give a glass of milk and cream 
three or four hours before the test rather than 
have the patient come with the gall-bladder in 
whatever condition it happens to be, full or 
empty. 

Dr. W. H. Stewart, New York City. I 
would like to say that my opinion has not 
changed at all. I use the oral method; I have 
used it in something like 5000 cases, and I have 
in no instance felt disappointed in that pro- 

«cedure. 

I will concede this, that if you do a liver test 
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in combination with cholecystpgraphy the in- 
travenous method must be used. The Oral 
method, however, should not be condemned 
from inexperience and lack of proper technique. 
Dr. Waters’ statements lead one to believe that 
complications occur only with the oral method. 
It might be interesting to find out how many 
sore arms occur after the intravenous injection 
of the dye. If a canvass were made I believe it 
would be found that a great majority of roent- 
genologists are using the oral method. 

I must agree with Dr. Case and Dr. Moore 
that in jaundice the test is absolutely useless. 

Dr. Waters (closing). I feel that I should 
apologize to the Society for presenting a sub- 
ject with such a small number of cases when 
there are so many of my colleagues here who 
have had so much more experience. I asked 
Dr. Imboden for the privilege of presenting my 
work because I wanted to emphasize the fact 
that, as roentgenologists, we can easily learn to 
do intravenous injections ourselves. In my 
series, I have done all of the injections myself. 
Furthermore, the procedure can be carried out 
in office practice just as simply as any other 
roentgenological examination. 

An important part of this method is the em- 
ployment of the new isomeric salt, Iso-lodeikon. 
Just recently Mallinckrodt has reduced the 
cost from twenty-one dollars for five doses to 
eleven dollars, so now the price is not pro- 
hibitive. 

Answering Dr.Stewart’s question. If you will 
follow the technique as advocated in that fine 
book by Graham, Cole, Copher and Moore, I 
believe most of you will replace the oral method 
of cholecystography by the intravenous method 
and, I am sure, your results will coincide 
identically with theirs and mine. 

We have given the dye in patients with 
jaundice simply to compare our results with 
those of the other men doing this work. 

In regard to Dr. Manges’ question about 
using half the amount of dye, we haven’t done 
that because we thought it was necessary to 
establish firmly, in our own minds, just what 
2.§ grams would do. I think it is quite possible 
that a small amount of dye will act just as well 
and give just as good visualization and it may 
show some negative shadows which have been 
missed with the larger dose. 

I would like to say a word about Dr. Crane’s 
remarks. We became so thoroughly dissatisfied 

(d 


4 


W 


Intravenous Method of Cholecystography 


J 


"y XXIII, No. 1 


aith the results of the oral method in normal, as 
well as pathological cases, that it prompted us 
to start the intravenous method. I feel almost 
certain that, in our series at least, almost 50 
per cent of normal gall-bladders failed to 
visualize with the oral method. 


Dr. Stewart. May I ask a question? That 
is rather a broad statement. Would you tell us 
your technique in the oral method? 


Dr. Waters. It has been so long ago now 
that I have almost forgotten how we did it. 
We used all the different dyes on the market, 
both in capsules and liquid form. We gave it at 
night before going to bed and made the films 
the next morning, and there certainly were a 
very great number of those cases that didn’t 
have any dye in the gall-bladder the next 
morning. 


I would like to say just a word in regard to 
Dr. Newell’s remarks about sore arms. We 


have a new intern in one of the hospitals in 
Baltimore who just came off his service. The 
day before I left he was telling me about the 
more or less unfavorable attitude there toward 
the intravenous method, because of the great 
frequency of venous thrombosis and sore arms. 
We have had one sore arm, just about ten days 
ago, the first one in 96 cases. This was a throm- 
bosis of a collateral vein 4 to 5 inckfs from the 
site of injection. It wasn’t due, Lam sure, to 
leakage of dye. We don’t know iG why it did 
occur, and it is one of those things that occur 
like thrombosis from typhoid fever or other 
infectious diseases. 

I greatly appreciate the opportunity to pre- 
sent such a small series of cases for your con- 
sideration and I certainly hope that a large 
majority of you will go home and adopt the 
intravenous method of cholecystography, be- 
cause I am sure you will be more satisfied with 
the results. 
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PREVENTION OF REACTIONS FOLLOWING. ORAL ° ` 


ADMINISTRATION OF SODIUM TETRAIODO- 


PHENOLPHTHALEIN 


By JOHN H. FITZGIBBON, M. D. 


® PORTLAND, OREGON 


+ 
All IGH reactions following oral 

admimgtration of sodium tetraiodo- 
shenolpha tein are now less frequent and 
severe than in the earlier years of chole- 
cystography by this method, an occasional 
patient will experience rather unpleasant 
gastrointestinal symptoms following ad- 
ministration of the dye. Most disturbing 
are diarrhea, abdominal cramps, nausea 
and at times vomiting. The intravenous 
method is not ordinarily accompanied by 
gastrointestinal reactions. For this reason, 
in addition to greater certainty of gall- 
bladder filling, the intravenous method has 
increased in popularity, particularly in in- 
stitutions. For office use, however, the 
greater convenience of the oral method 
renders it desirable, provided minor diffi- 
culties can be overcome. 

Oral administration of the dye in grape 
juice, according to the method of Levyn 
and Aaron,' has decreased the frequency 
and severity of reactions, and at the same 
time has been followed by more satisfactory 
filling of the gall-bladder than by the pill 
or capsule method. There have, however, 
been gastrointestinal reactions, especially 
in patients with colitis. It seems likely that 
in addition to the irritating effect of the 
dye, the laxative action of the grape juice, 
in which the dye is suspended, has con- 
tributed somewhat to these upsets. 

In order to decrease the irritating effect 
of the dye suspension upon the gastro- 

1 Levyn, Lester, and Aaron, A. H. Cholecystography by the 


oral administration of sodium tetraiodophenolphthalein in 
solution. Am. J. Roenrcenor. & Rav, THERAPY, 1927, 78, 


5577559. 


intestinal tract, the amount of grape juice 
should not exceed 6 ounces, and in patients 
known to have an irritable bowel, it has 
been our custom to give a small dose of 
opium about one-half to one hour before 
the dye is taken. This method has been 
mdst efficient in preventing diarrhea, 
cramps, and nausea. The sedative action 
of the opium has generally induced a sound 
sleep free from the usual annoyance 
of gastrointestinal discomfort and loose 
stools. 

Gall-bladdervisualization has been satis- 
factory and possibly improved by increased 
absorption of the dye owing to decreased 
intestinal motility. No attempt has been 
made to standardize the dose of opium but 
ithas been adapted to the apparent needs 
of the individual patient. One or 2 drams 
of paregoric, or 10 to 20 minims of the 
tincture has been the usual dose. Capsules 
or tablets of powdered opium may be used 
with greater convenience than the liquid 
preparations if desired. 


SUMMARY 


Gastrointestinal reactions following the 
oral administration of sodium tetraiodo- 
phenolphthalein have been most commonly 
observed in patients suffering from colitis. 

Diarrhea, cramps and nausea may be 
prevented by a small dose of opium one- 
half to one hour before the dye is ingested. 

Increased absorption of the dye and im- 
proved visualization of the gall-bladder 
may result from decreased peristaltic 
activity. 
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ROENTGEN IRRADIATION IN UNRESOLVED 
PNEUMONIA 


By EDWIN A. MERRITT, M.D., and EDGAR M. McPEAK, M.D. 


WASHINGTON, D. C. 


[T HAS been recognized for some time 
that irradiation of infected tissues, such 
as furunculosis, cellulitis, etc., markedly 
accelerates the natural process of resolu- 
tion. This is accomplished, as in nature, 
by one of two methods: either by regres- 
sion and disappearance or by suppuration 
followed by resolution. The exact modus 
operandi is not understood, as in many 
other effects of irradiation, though it is 
generally believed to be a local change in 
the chemistry of the tissues. 

Familiar with these facts, it occurred to 
us that irradiation might be beneficial 
in cases of delayed resolution following 
lobar pneumonia. We therefore tried it 
on our first case, not knowing at the time 
that its successful use had been previously 
reported as early as 1907 by Edsall and 
Pemberton.* 

Its success in this case led to its use in 
6 additional cases which later came under 
our observation. 


Case 1. J. B. G., male, white, aged thirty- 
five, a local internist who had had a lobar 
pneumonia approximately six weeks previous- 
ly. He had failed to regain his former strength 
and was running a slightly elevated tempera- 
ture with all of the other clinical evidences of 
an unresolved process. An area of infiltration 
was noted in the right base during the routine 
roentgenoscopic examination, and it was de- 
cided to irradiate the chest from all angles 
while he was being examined. This was done 
by means of the roentgenoscope. The exact 
dosage of this treatment was not known, but 
was approximately three-quarters of a skin unit 
dose. 

The subsequent history was briefly as fol- 
lows: The following day he coughed up approxi- 
mately 3 ounces of a purulent material, after 
which there was a rapid drop in the temperature 
7 * Edsall, D. L., and Pemberton, R. The use of the x-rays 


in unresolved pneumonia. Am. J. M. Sc., 1907, 733, 286-297. 
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to normal and a return to his normal strefgth. 


Examination several days after ew 
showed the lung fields clear. 

The result in this case was so satisfactory 
that we decided to standardize our dosage 
and have in all other cases used the follow- 
ing technique: 5 ma., 7 inch spark gap, 
4 minutes’ time, Io inch target-skin dis- 
tance, with 3 mm. aluminum filter. One 
area anterior and one area posterior of the 
affected side is the usual routine. This 
may be safely repeated after ten days. 


Case u. K. L. B., male, white, aged forty- 
six. He had had a lobar pneumonia four weeks 
previously but had continued to run a tempera- 
ture between 99° and 100.5°F., with a hacking 
cough, general malaise and aching pains 
throughout his chest and back. The white 
blood cell count was 13,500. Examination of 
the chest showed a zone of infiltration approxi- 
mately 4 cm. in width extending from the 
right hilus to the periphery in the region of 
the third and fourth interspaces anteriorly. 
This unquestionably represented an unresolved 
pneumonic area and a treatment was given. 

His temperature went to 101°F. that even- 
ing but his condition was otherwise unchanged. 
He likewise coughed up considerable purulent 
material the next day with a subsequent drop 
to normal in the temperature within twelve 
hours, which remained normal throughout the 
period of observation. Roentgenograms taken 
two days after the treatment showed the par- 
enchyma definitely clearer with no change in 
the amount of infiltration at the hilus. The 
leucocyte count at this time was 7,100, a drop 
of 6,400. The chest was re-examined after 
four more days, showing the parenchyma prac- 
tically clear with little change at the hilus. 
The patient was clinically well and left the 
hospital refusing further treatment. This case, 
though not completely recovered was definitely 


improved. One more treatment would have: 


been advisable. 
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Case mm. P. P., male, white, aged thirty- 
five, who had had a bilateral lobar pneumonia 
a little over a month before with persistent 
bilateral consolidation. This was the sickest 
patient to recover that we have ever seen. 
Examination of the chest showed a rather 
diffuse ĉonsolidation of the lower two-thirds 
of te left side and encapsulated fluid in the 
upper halfff the right side. Treatment was 
given andNfive days later an examination 
showed the consolidation practically entirely 
gone with a complete disappearance after a 


er 





Fic. 1. Case 11. Showing condition before roentgen 
treatment. 


few more days. The encapsulated fluid was 
dealt with surgically with complete recovery 
(Figs. 1, 9; and 3). 

Case iv. A colored woman, aged thirty, 
who gave a history of an acute respiratory 
infection several weeks before. Examination 
showed a definite increase in the size of the right 
hilus shadow. This was thought to be inflam- 
matory in nature and treatment was given. 
Examination several days later showed a defin- 
ite decrease in the size though not a complete 
disappearance of the pathological process. This 
Patient came to us through the dispensary 
service and was advised to return for another 
treatment, but never came back. More ther- 
apy would have been advisable. 
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Case v. A white woman, aged thirty, who 
contracted pneumonia three months before. 
The symptoms had persisted and when we 





Fic. 2. Case m1. One week after roentgen treatment 





Hic. 3. Case 11. Three weeks after roentgen treat- 
e 
ment. 
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saw this patient her general condition was 
veryepoor. She Rad been confined to her bed 
all of the time and was brought to us on a 
stretcher for an examination of the chest. The 
roentgenogram showed a rather marked con- 
solidation of the left upper chest with cavita- 
tion. A treatment was given over this region 
and the following day she coughed up a quan- 
tity of foul, purulent material. Her condition 
showed a marked improvement from then on 
and recovery was uneventful. Examination 
a short while subsequent to the treatment 
showed a marked improvement, and another 
examination ten days later showed no evidence 
of infiltration (Figs. 4 and 5). 


Fic. 4. Case v. Showing condition at the first exam- 
ination, before roentgen treatment. 


Case vi. A white woman, aged twenty- 
nine, who had the primary lesion several weeks 
before. Examination of the chest showed con- 
siderable infiltration in the region of the fourth 
and fifth interspaces, anterior, right. A treat- 
ment was given and an examination approxi- 
mately ten days afterward showed the lungs 
clear. 

Case vi. Male, white, aged seventy-five, 
whe had never had a definite history of a pre- 
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lic. 5. Case v. Five weeks after roentgen treatment. 
vious pneumonia but who had been in poor 
health for a little over a year. He had lost 
considerable weight, was running a tempera- 
ture varying from normal to a little over 100°F., 

and was extremely weak. The clinical diagnosis 
was probable pulmonary tuberculosis. Pami- 
nation showed an extensive infiltration in the 
right upper chest which appeared to be non- 
tuberculous. Three treatments were given n at 
intervals of ten days but no change whatever 
was noted either in his clinical history or in 
the roentgen findings. Further treatment was 
thought inadvisable since improvement should 
have taken place in that length of time. 


In the 7 cases here reported, 4 cleared 
up entirely, 2 definitely improved, and one 
was unchanged. These cases are far too 
few to draw any final conclusions, though 
several points seem to warrant special 
attention. 

The 4 cases responding to one treatment 
were those in which the process involved. 


the parenchyma only. It would therefore 


seem that resolution is brought about more 
quickly in this type of case. 

In the 2 cases showing improvement the 
process involved the glands at the hilus. 
One of these, Case 11, also had an area of 
infiltration in the parenchyma which re- 
spønded rapidly. It would appear that 
lesions" the hilus are a little more slug- 
gish in kheis response and require more 
therapy thn those involving the paren- 
chyma alone. 

The case in the series showing no im- 
provement (Case vil) was a man seventy- 
five years of age who had been sick for over 
a year. He was sent to us with a pro- 
visional diagnosis of pulmonary tuber- 
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culosis. His general physical condition 


was very poor which may, in part, explain 
his failure to improve, and, too, there is 
a question as to the exact nature of the 
lesion. 

The results in these few cases have been 
prompt and gratifying with no untoward 
effects. The treatment is of brief duration, 
entailing no strain nor discomfort to the 
patient, and appears to be a distinct ad- 
dition to the meagre and unsatisfactory 
methods in common use. 

We offer the suggestion that irradiation 
should be instituted in all cases showing 
definite roentgen signs of delayed resolu- 


tion three weeks after the onset. 
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- Ë COMPARISON OF RADIUM AND RADON NEEDLES 
- AND PERMANENT RADON IMPLANTS* 


By EDITH H. QUIMBY, M. A. 


Department of Biophysics, Memorial Hospital 
NEW YORK CITY 


HE value of interstitial irradiation 

in cancer therapy is constantly becom- 
ing more widely recognized. Methods for 
determining doses delivered by buried 
sources are being developed, and it 1s hoped 
that in the near future the whole dosage 
problem in radiation therapy will be put 
on a sounder basis than the empiric one 
in use at present. 

Before this can be done, a complete 
correlation between the different types of 
implants used in practice will have to be 
developed. In this country practically all 
of the filtered permanent radon implants 
in use have a filter of 0.3 mm. of gold, and 
a length of 4 to 5 mm. The removable 
ones have a filter of 0.25 to 0.3 mm. of 
platinum and are 5 to 6 mm. long. The 
strengths of either of these may range from 
a fraction of a millicurie to 4 to § mc.— 
seldom more. Small differences in filtration 
of these may be easily allowed for (or 
neglected for a first approximation), and 
the only difference to be considered7 1s 
that of the duration of the irradiation for 
different initial strengths. The radium 
needles, which are also extensively used for 
interstitial irradiation, may have filters of 
steel, monel metal, or platinum, of various 
thicknesses, and may range from I togcm. 
in length, the radium salt being distributed 
more or less evenly throughout the shaft. 
They may range in strength from 1 to 
12.5 milligrams, or even higher. Obviously 
the correlation of these with the radon 
implants is a much more difficult and ex- 
tensive problem. 

The present paper is offered as an intro- 

* Read at the Fourteenth Annual Meeting, American Radium 
Society, Portland, Oregon, July 8-9, 1929. 

+ The difference in the size of puncture necessary, and the 
question of whether the removable implant stays in place as 


well as the permanent one, may be mentioned, but are not to be 
disc@issed here. 
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duction to these investigations. It deąls 
with a correlation of the effects of perma- 
nent or removable radon implangs of 1 to 
4 mc. and radium needles 7“mm. long 
(exclusive of eye and point), containing I 
mg. of radium, and filtered by 0.25 mm. 
of platinum. 

The reaction chosen for making this 
comparison was the bleaching of butter. 
Various publications from our labora- 
tories? have discussed this effect, and 
shown that, under proper conditions, it 1s 
proportional to the production of necrosis 
or the formation of a skin erythema. In 
this particular problem, where we are deal- 
ing with different times of exposure, the 
fact that the effect is being produced ina 
lifeless medium is of greater importance 
than in the experiments already reported. 
We will return to this point later. 

The method of carrying out the experi- 
mental work is shown in Figure 1. This is 





a 4 


Fic. 1. Butter containing gold radon seeds and 
platinum 1 mg. radium needle. 


a Petri dish full of butter, containing 
several radon seeds of varying strengths, 
and the 1 mg. radium needle. The diam- 
eters of the bleached areas were measured 
daily, and, for each set of seeds, curves 
were plotted showing the increase of the 
area With time, for different millicurie 
stfengths of tube, and with millicuries for 
differen fimes of exposure. Figure 2 shows 
typical cifryes. In A, each curve shows the 
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Diameter of Bkeached Area — Millimeter s 





Milicuries 


Fic. 2. Incre:se in diareter of bleached area in 
butter: A, with t me; B, with strength of tube. 


Increase in diameter for a tube of an in- 
dicated millicurie content; the heavy curve 
shows the increase for the 1 mg. needle. 
In B, each curve shows the variation in 
diameter with millicurie content, for a 
“certain day. In this case the dotted curve 
also refers to the 1 mg. needle, but of 
course the horizontal coordinates do not 
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apply to this curve. It is obtained® by’ 
plotting the diameter for’ the needle for 
each day on the corresponding radon curve 
for that day. 

Six such sets of experiments were made, 
and from the curves the millicuries pro- 
ducing the same effect as the 1 mg. needle 
at any time could be found. For instance, 
in Figure 2 the diameter of the bleached 
area produced by 1 mg. after eight days 
is seen to be the same as that for 2.2 me. 
after six days,and for 1.4 mc.after ten days. 
Although the actual diameters for the 
various implants were found to vary some- 
what from one experiment to another (due 
to differences in the butter) the relations 
between the areas for the needles and the 
various strengths of seeds were found to be 
nearly the same for all. The average 
results found are given in Tablet. 


TABLE I 


MILLICURIES OF RADON REQUIRED, FOR DIFFERENT 
TIMES OF EXPOSURE, TO PRODUCE THE SAME EFFECT 
IN BUTTER AS I MG. RADIUM NEEDLES, USED FOR 
VARIOUS TIMES. 

a ———.—nn 


Days for 1 Mg. Radium 








Days for 











Radon als 6 | 8 | 10] 12] 15 | 20 
mc. | mc. | mc. | mc. | mc. | mc. | mc. | me. 

4 1.3) 1.6) 2.0) 4.0) 3.6 
5 1.0} 1.4) 1.7] 2.4] 3.4] 3.8 
6 Gug I.1| 1.4) 2.0] 2.8] 3.2] 4.0 
8 Sig Fol) 1.6) 8.1) 2/9) 4 
10 Gi TO 1.5) 1.6) 2.4) 9.4) ace 
12 O.7| 6.9) 1.2) Teb 2.2) 29] 4.06 
15 Odl 1.0) 1.5] 1.9] 2.6] 3.8 
20 Sa O.9] 1.3] 1.7] 2.4] 3.6 
25 S7 O.9) 1.3) 16] a 9.5 





From this table can be seen at a glance 
the number of millicuries necessary to 
produce the same effect on butter as 1 mg. 
of radium, for any day from four to perma- 
nency (25) for the radon, and from four to 
twenty for the radium. Each column 
except the first relates to one definite 
area for the radium—that produced in 
the number of days heading the column. 
The figures in this column indicate the 
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‘ miflicuries necessary to produce the same 
area in the different numbers of days in- 
dicated in the first column. 

From the values given in Table 1, curves 
can be developed giving the relations for 
tubes of any millicurie strength and any 
number of days within the limits of the 
experiment. Such curves are shown in 
Figure 3. The coordinates of any point 
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implant of 2 me. left in for ten days pro- 
duces the same bleached area in butter as 
a 1 mg. needle left in for about eleven 
days. A table for convenient use may be 
constructed from these curves, such as 
Table 11, 5 

In this table any column indicates the 
number of days it is necessary to use a 
seed of the millicurte content™indicated 

















Da ys for Radon Tu be of Any Strength Shown onCurves 


bus. 3: 


Time of exposure required for radon seeds of various strengths 


to produce the same effect in butter as a 1 mg. radium needle. 


on any one of the curves indicate the num- 
ber of days required to produce the same 
effect on butter by the 1 mg. needle and the 
radon implant of the strength marked on 
this particular curve. For example (follow- 
ing the dotted lines on the diagram), an 


at the head of the column, to produce the 
same effect in butter as the 1 mg. needle 
for the days indicated in the first column. 
Or, a horizontal line shows the time neces- 
sary for various numbers of millicuries to 
produce the same effect as 1 mg. for the 


TABLE I] 


DAYS REQUIRED FOR RADON SEEDS OF DIFFERENT STRENGTHS TO PRODUCE THE SAME EFFECT IN BUTTER AS 
A I MG. RADIUM NEEDLE USED FOR VARIOUS TIMES. 
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Days for Radon 











Days for nn a Gee eee Gans nen eal 
Radium 1,00 | 7,06 | tego | tas | BOO) 205 | 2.50) QPS | 3-00 | 3.25 | 3-50) 3-75 | 4-2 
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12 ires | 13.8 | 10:2 8.8 7.8 6:8 16.4 | §.6 | $2 | 4.8 
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time indicated at the beginning of the line. 
The information contained in Tables 1 
and 11 is the same, but in the first case 
it is referred to whole numbers of days for 
both radium needle and radon implants, 
and in the second, to definite millicurie 
contents for the radon tubes. 

Phe same information may be put ona 
basis of Millicurie- and milligram-hours. 

‘ n + è ais ‘ 
This is done in Figure 4. It might be 
supposed that the same number of milli- 
curle-hours would produce the same effect, 
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by these various types of implants. But 
the important thing is how these regults 
may be utilized in therapy. As has already 
been suggested, in the latter case we are 
dealing with a medium in which growth is 
constantly going on. It would seem, there- 
fore, that after a certain time, an equilib- 
rium might be established whereby exten- 
sion of radiation effect would be just 
counterbalanced by tissue regeneration. 
After this time, the area of the affected 
zone would not increase. If this be the 
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Fic. 4. Millicurie-hours required for radon seeds of various strengths to produce the same 
effect in butter as a 1 mg. radium needle used for various milligram-hours. 


no matter what the strength of the source, 
but it is evident from the figure that this 
is not the case. The weaker tubes are rela- 
tively more efficient. For instance, the 
area produced by 200 mg-hr. with the 1 mg. 
needle is equal to that produced in 130 
me-hr. with 1.0 mc., 160 me-hr. with 1.5 
mc., 184 mc-hr. with 2.0 mc., or 200 mc-hr. 
with 2.5 mc. Just why this should be true, 
it is difficult to say. We shall consider this 
question later. Table 111 presents some of 
the information from these curves in a 
convenient form for reference. In this 
table, for the different millicurie strengths 
of tubes, are given the millicurie-hours, 
and days required to produce the same 
effect in butter as various milligram-hours 
rom the I mg. radium needle. 

-Up to this point we have been dealing 
strictly with the effects produced in butter 


case, it 1s evident that a comparison of 
two types of implant should be made at 
about the expiration of this time. In 
order to do this, it would be necessary to 
know just how long the affected volume 
around any implant increases. We should 
also know whether this time is dependent 
on the initial strength of the tube, and on 
the nature of the biological medium. 

Very little experimental data on these 
points are available. Lacassagne* found no 
difference in the size of the affected area, 
whether the implant was left one, two, 
three, seven, or twelve days. His experi- 
ments were conducted on the dorsal mus- 
cles of rabbits. Cutler! in similar experi- 
ments, found no definite increase after the 
seventh day. None of his animals were 
sacrificed earlier. Adair,? using unfiltered 
implants in the same type of experiment, 
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Tase III 


MILLICURIE-HOURS, OR DAYS, REQUIRED FOR RADON SEEDS OF DIFFERENT STRENGTHS TO PRODUCE THE SAME 
EFFECT IN BUTTER AS I MG. RADIUM NEEDLES USED FOR VARIOUS TIMES. 
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was not sure of an increase after the fourth 
day, but says such an increase might 
have been masked by other fortuitous 
variations. 

It does not seem plausible that there 
should be no increase in the affected volume 
after the first day. The data from which 
Lacassagne draws this conclusion are prob- 
ably too limited to justify it. In the 
experiments of Cutler and Adair, the varia- 
tions from one animal to another were 
sometimes greater than the total increase 
that took place in the butter during the 
latter part of the life of the tube. Since 
the actual increase which might be expected 
here would be small, it might easily be 
missed on account of such variations. It 
is evident that this is a point which cannot 
be settled without a good deal more re- 
search with biological material. As to the 
time in which the nearly maximum effect 
is reached, it is evident from the curves 
of Figure 2A, that, in the case of the butter, 
there is not much increase after the tenth 
or eleventh day, and that this is true ir- 
respective of the initial strength of the 
implant, within the limits of the experi- 


ment. In the absence of more definite 
® 


information based on extensive biological 
experiments, it may be assumed for prac- 
tical purposes that the affected area in 
tissue does increase throughout the life 
of the tube, asin butter, the rate of increase 
diminishing rapidly after about the tenth 
day. 

With respect to the effect of the initial 
strength of the needle or seed on the effect 
produced, we have already mentioned that, 
as shown in Figure 4, the weaker sources 
are relatively more efficient. This agrees 
with the findings of Regaud’ that, at least 
under certain circumstances, a small dose 
delivered over a long period of time 1s 
more efficacious than a larger one delivered 
in a very short time. His explanation is 
that cells go through various stages of 
radiosensitivity, and more of them will 
pass through sensitive stages during long- 
continued irradiation. The similar result 
obtained with butter, however, cannot be 
explained by Regaud’s hypothesis, which 
leads one to think that if such an effect 1s 
generally true, it must have a more fundas 
mental basis than Regaud has assumed. 
It is a very interesting result, which should 
be investigated further. In view of the 
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similar effect noted by Regaud, itis perhaps 
justifiable, for the present, at least, to 
assume that the weaker sources are biologi- 
cally more effective, and that the relative 
effectiveness increases in about the same 
way a8 it does in the case of butter de- 
coleration. 

If we aceept this hypothesis, it is evident 
that dose¢ administered with implants of 
different strengths cannot be evaluated in 
millicurie-hours or milligram-hours, if the 
initial strength of the implant is different, 
even though the time element may be the 
same. Similarly we cannot conclude that 
the same number of millicurie-hours ad- 
ministered with implants of different 
strengths, will produce the same biological 
effect. Accordingly it is much preferable 
to state the initial strength of each im- 
plant and the length of time it remains 
in place. This is particularly desirable in 
the case of removable radon implants. 

A further consideration with regard to 
applying butter experiments to clinical 
dosage should be mentioned here. It is 
obvious that the volume affected by irradia- 
tion depends on the sensitivity of the 
medium. Previous experiments have shown 
that the diameters of the bleached portions 
of the butter, and the necrotic regions in 
rabbit muscle are not the same, though 
there is a definite relation between them, 
under certain conditions. A smaller dose of 
radiation is required to produce butter 
decoloration than to produce complete 
tissue necrosis in the rabbit muscle. The 
aim of radium therapy in cancer is, in 
general, not to destroy the growth by 
the production of actual irradiation necro- 
sis. It is rather to destroy the vitality 
of the malignant cells so as to cause a 
complete disappearance of the growth with 
production of a minimum amount of 
necrosis. The desired irradiation effect, 
therefore, will be produced outside the ne- 
crotic volume. We believe that the actual 
diameters of the bleached portion of the 
butter represent more closely the range of 
the effective irradiation than the diameters 
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of the necrotic tissue. Natarally in a more 
radiosensitive tissue, the irradiation effects 
would be observable at a greater distance 
from the source than in the case of a resist- 
ant tissue. This point will have to be 
taken into consideration by the clinician, 
according to his experience in treating 
different types of tumor. 

In view of all these considerations, it 
is evident that the data here presented 
cannot be adopted for clinical use without 
reservations. But, used with discretion, 
they offer a working basis for the com- 
parison of the various types of needles and 
implants. 

We have already suggested in explaining 
the tables, how such comparisons may be 
made for the I mg. needle and the seeds. 
A few examples may make this matter 
clearer: 

(I) A surgeon has been in the habit of 
using I mg. needles and leaving them in 
place for eight days. He would like to 
know what strength of removable radon 
implant he would have to use for the same 
length of time to produce the same effect. 
He would also like to know what strength 
of implant to use if it is to be left in 
permanently. In Table 1, in the column 
headed 8 days for 1 mg. radium, we find 
in the line corresponding to 8 days for 
radon, 1.6 mc., which is the initial strength 
of removable implant required. In the 
line corresponding to 25 days, we find 
0.9 mc., which is the initial millicurie 
strength of the corresponding permanent 
implant. 

(II) As a second example, let us assume 
that 1 mg. radium needles left in place 
for seven days will produce a desired 
ettect. How long must 2 mc. radon seeds 
be left in to produce the same effect? 
What initial strength of permanent im- 
plant is necessary to obtain the same re- 
sult? In Table 11 in the column for 2.0 mc. 
corresponding to 7 days for the radium we 
find 5.0 days, the time for the 2.0 cm. seed. 
For the permanent implant, following the 
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same procedure as in Example 1, we find 
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0.8 mc. (In this case it is necessary to 
interpolate between the values for 6 and 
8 days.) 

(IIL) Gold seeds of 1.5 me. left in perma- 
nently have given a satisfactory result 
under certain circumstances. How long 
must I mg. needles be left in to obtain the 
same effect? In Figure 3, on the curve for 
1.6 mc., the value for 25 days is found to 
be the same as for 11.2 days for the I mg. 
needle. Therefore the radium needle 
should be left in for this length of time. 

Besides comparing radon implants with 
radium needles, these curves may be used 
to compare radon tubes of different 
strengths used for different lengths of time, 
for in Figure 3, all the points on any 
horizontal line indicate equal effects. Thus 
we find on the line for 8 days for 1 mg. 
of radium all the following: 


2.75 mc.— 4.1 days 
2.5 4-7 
2.25 ae 
2.0 6.0 
1.75 70 
bag 8.2 
EYA 10.8 
La 15.8 


Therefore all these radon irradiations pro- 
duce the same effect. In like manner, the 
time for any two desired tubes to produce 
equivalent effects can be found. Table 1v 
presents some of this information for con- 
venience. Here any horizontal line gives 
the number of days necessary to produce 
the same effect for the various tubes con- 
sidered. Each section of the table gives 
days in whole numbers for one tube, and 
corresponding times for the others. 


SUMMARY 


Experimental data are presented com- 
paring the bleaching of butter by radon 
seeds of different strengths, and 1 mg. 
radium needles, for different times of 
exposure. 

These results are made the basis of a 
method for clinical comparisons of I mg. 
radium needles and temporary and perma- 
nent radon implants of 1 to 4 millicuries. 
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TABLE [V 


DAYS REQUIRED TO PRODUCE EQUAL EFFECTS FOR 
DIFFERENT RADON IMPLANTS 
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It is emphasized that this is intended 
only asa first approximation to an accurate 
method. 

Several examples are presented, showing 
its practical uses.* f 


* The author wishes to acknowledge her indebtedness to 
Dr. Failla for his suggestion of the problem, and his interest 
and advice during the course of the work. 

. 

+ The discussion on this paper will be found in the February 
number following the paper by Rollin H. Stevens. l 
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= A RATIONAL METHOD OF PROCEDURE IN THE 
IRRADIATION OF MALIGNANT TUMORS* 


By L. R. S 


SANTE, 


M. D. 


ST. LOUIS, MISSOURI 


THE biological effect of radiation on 

living tissues was noted very shortly 
after the discovery of the radioactive 
elements. It was soon found that em- 
bryonal tissues showed the most pro- 
nounced effects from exposure to radiation 
and that more highly differentiated cells 
showed less effect. Upon this selective 
action of radiation our present system of 
radiotherapy largely depends. That there 
are other factors which also influence the 
radiosensitivity of tumors, however, there 
is no doubt. 

Many years have gone by and great 
advances have been made in our knowledge 


* From the Departments of Radiology of St. Mary’s Hospital 
and the St. Louis City Hospital. Read at the Fourteenth Annual 
Meeting, American Radium Society, Portland, Oregon, July 


8-9, 1929. 


FA A DE 
s . j , at 
AA 4 > oi i r 
eye "3 = 2 e- x ` f 
J x oe Ea n 
- N ; 
wo : 
5 Ps * ? ay 
g 
A 
Ye 





Fic. 1. 


peculiarly resistant to Irradiation. 


A. Squamous cell carcinoma of lip. 


of malignancy, and in technical methods 
for its treatment with radiation; yet we 
do not know today the precise ‘method by 
which it accomplishes its effect on tumor 
tissues. 

The recent demonstration of the effect 
of radiation on cell growth in tissue culture 
by Strangeway and Canti can leave no 
doubt as to the direct action of radiation 
on cell structure, or to its selective action 
on certain cells. That this is not the 
entire effect of radiation is amply recog- 
nized by radiologists. Two other important 
factors are: cell nutrition and bodily re- 
sistance. 

Tumors may be destroyed by the action 
of radiation on their blood vessels, inter- 
fering with their nutrition. If these are 
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Carcinoma involving the lip where it depends entirely upon its blood supply for nutrition may be 
very readily destroyed by irradiation. 


. cervical lymph nodes lie in the lymph spaces and derive their nutrition from the lymph and may be 


Cells derived from the same growth which metastasize to the 


B. After radium treatment. 
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young, newly formed vessels, such as occur 
in highly cellular, rapidly growing tumors, 
the reaction to irradiation may be very 
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T 
the cells lie in the lymph spaces and derive 
their nutrition from the lymph, may be pe- 
culiarly resistant.Carcinoma of the tongue, 





Fic. 2. The influence of environment on the radiosensitivity 


of growths has been noted in carcinoma of 


the lip which has spread to involve the buccal mucous membrane. The portion involving the buccal 
mucous membrane is more resistant to irradiation than the cutaneous portion. The moist, even tem- 
perature of the inside of the mouth may provide a more favorable medium for growth. A. Carcinoma ol 


the buccal mucous membrane. 


prompt and effectual, since the young 
endothelial cells succumb very readily to 
irradiation. Even tumors composed of 
more resistant cells may be influenced 
through interference with their blood 
supply by the gradual production of end- 
arteritis from the effects of irradiation: 
the effect under these conditions is more 
gradual but may be none the less effective. 

The environment of the tumor cells may 
also influence their susceptibility to irradia- 
tion, probably largely through an effect 
on their nutrition. For instance, squamous 
cell carcinoma located on the lip (Fig. 1) 
where it depends entirely upon its blood 
supply for nutrition, may be very readily 
destroyed by irradiation, whereas, cells de- 
rived from the same growth which metas- 
tasize to the cervical lymph nodes, where 


B. After radium treatment. 


likewise, depends for its nutrition upon 
its immediate blood supply and in many 
Instances even squamous cell carcinoma in 
this location responds readily to irradia- 
tion. In this instance, also, cells derived 
from the same growth, when metastatic 
in the regional lymph glands, may be much 
more difficult to destroy. To influence met- 
astatic malignancyinlymph glandswemust 
rely upon the direct effect of the radia- 
tion upon the cell structure; if the tumor 
cells are relatively more susceptible than 
the normal tissue cells, they can be des- 
troyed by irradiation; if they are more re- 
sistant, they cannot be destroyed without 
producing death of the normal tissues in 
in which they are lodged. The influence of 
environment on radiosensitivity has also 
been noted in carcinoma of the lip which 
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has spread to involve the buccal mucous 

It is our impression that 

of the lip extends be- 


membrane. 
when carcinoma 
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Irradiation of Malignant Tumors ° 


It is generally conceded that there are 
three more or less distinct types of reaction 
of tumor tissue to irradiation: 


The autolytic type of reaction takes place in embryonal tumors and tumors composed of cells of 


low differentiation. This is the ideal type of irradiation reaction; large tumors melt away and disappear 
without necrosis or toxic reaction. A. Basal cell epithelioma of the face. B. After radium treatment. 


yond the muco-cutaneous margin and in- 
volves the buccal mucous membrane it be- 
comes more resistant to irradiation, often 
requiring two to three times more dosage 
for destruction than the cutaneous portion 
of the growth (Fig. 2). The moist, even 
temperature of the inside of the mouth 
may provide a more favorable medium for 
its growth. 

Still a third factor, bodily resistance, 1s 
recognized by some as having effect on 
tumor growth. By this is meant the re- 
sistance offered by the surrounding normal 
body tissues to the advancement of the 
disease. That such an influence operates 
to restrain tumor growth is indicated by 
the rapid advancement of the disease where 
this influence is removed in patients who 
have become cachectic or have lost weight 
and strength from vomiting or other cause. 
Whether or not irradiation has any in- 
flyence on this factor is problematical. 


1. Autolytic. 
2. Necrotic. 
3. Growth-restraining. 


The autolytic type of reaction takes 
place in embryonal tumors or other highly 
cellular, rapidly growing, vascular tumors, 
which are nourished by young, newly 
formed blood vessels (Fig. 3). These 
tumors melt away and disappear in an 
incredibly short time after irradiation, 
without necrosis or toxic constitutional 
reaction. This may be considered as the 
ideal irradiation reaction. It has been our 
experience that such tumors will stand 
large quantities of radiation, doses even 
approaching those necessary to produce 
necrosis in resistant tumors, without them- 
selves undergoing ulceration. We have 
been able six weeks after irradiation ofe 
patients suffering with carcinoma of the 
cervix with identical amounts of radiation, 
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to differentiate merely from the subjective 
symptoms of the patient, those in whom 
complete regression has occurred with 
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tumor there is no fine gradation of suscepti- 

bility; if the cells are killed, ulceration 


occurs. No dose is sufficient to produce 
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Fic. 4. The necrotic type of reaction results when highly differentiated resistant tumors are treated with 
radiation in sufficient doses to cause their destruction. Such tumors may be even more resistant to 
irradiation than the surrounding normal tissues; doses sufficient to cause death of the tumor cells cause 


necrosis and ulceration. 


A. Small recurrent carcinomatous growth after breast amputation. 
B. An extremely intensive dose was applied well beyond the margin of apparent involvement. The 


area was later cauterized with actual cautery. 


autolytic reaction, and those in whom 
regression has been incomplete with necro- 
sis. The former have a sense of wellbeing 
and are free from pain; the latter exhibit 
clearly their distress and show evidence of 
a marked toxic reaction. 

The second, or necrotic type of reaction, 
results when highly differentiated resistant 
tumors are treated with radiation in 
sufficient doses to cause their destruction 
(Fig. 4). Such tumors may be even more 


„resistant to irradiation than the surround- 


ing normal tissues. Doses sufficient to 
cause death of the tumor cells, cause 
necrosis and ulceration. In this type of 


death of the tumor without necrosis. Unless 
irradiation is carried well beyond the zone 
of apparent involvement, viable cancer 
cells may be found in the very margin of 
the ulceration. This type of reaction is 
obviously only applicable to treatment of 
small growths. There are, of course, many 
tumors with sensitivity between these two 
extremes which require varying degrees of 
irradiation for destruction of their cells. 
Lastly, there is the type which we 
term “‘growth-restraining reaction” (Fig. 5). 
This type of reaction is characterized by 
the production of large amounts of fibrous 
tissue about the individual cells or the 
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entire tumor. , This dense fibrous tissue 

capsule chokes off the tumor and restrains 

its growth. It occurs in resistant tumors 





Recurrence of the growth in the margins 


BIG: a. 
of the area in spite of drastic treatment. 


which have developed deep-seated focal 
necroses from repeated subjection to sub- 
lethal doses of radiation over a long period 
of time, or as a result of intense interstitial 
irradiation. This is the type of reaction 
which we must often strive for in resistant 
tumors which are so large or extensive as 
to make complete destruction by caustic 
irradiation impossible. 

Since the method of irradiation and the 
type of reaction depends largely upon the 
cell structure, blood supply and environ- 
ment of the tumor, a microscopic examina- 
tion should be of material assistance. If a 
section for histological examination 1s 
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available, this may aid materially in esti- 
mating both the degree of malignancy and 
of radiosensitivity. Such estimates, how- 
ever, can only be considered of relative 
value since they are obviously limited by 
the judgment and experience of the pathol- 
ogist. In many instances, pathologigts 
themselves do not agree upon the.character 
of the growth and it has been our ex- 
perience that frequently specimens taken 
from different locations in the same growth 
show different characteristics. As a result, 
any attempt to determine the degree of 
radiosensitivity of malignant tumors from 
their morphological characteristics as seen 
at microscopic examination must have its 
limitations. 

There is, likewise, a wide difference in 
opinion as to the advisability of subjecting 
growths to section for microscopic study; 
often a biopsy is impossible or inadvisable. 
It has been our rule that, if in order to 
secure a specimen for microscopic examina- 
tion it is necessary to break through the 
surrounding zone of normal tissue, it 1s 
much better to forego this information 
than to subject the patient to the risk of 
spreading the disease. 

If a microscopic examination is not 
available, we still have access to our pre- 
vious observations on the radiosensitivity 
of growths which predominate in any given 
location. Experience has taught us that 
we are justly entitled to place reliance on 
our observations in this regard. For 
example, epitheliomas occurring on the 
upper portion of the face are in the large 
majority of instances composed of basal 
cells, whereas those occurring on the lower 
portion of the face are usually made up 
of squamous cells. Likewise, the macro- 
scopic appearance of these two growths 
and the tendency of the one to remain 
localized and the other to metastasize to 
the regional lymphatics will aid in differ- 
entiating between them. 

Similarly, our past experience has demon- 
strated that carcinoma of the uterine 
cervix is in many instances very radio- 
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A B 
Fic. 5. “Growth-restraining reaction” is characterized by the production of large amounts of fibrous tissue 
about the individual cells or the entire tumor. This dense fibrous tissue capsule chokes off the tumor 
and restrains its growth. It occurs in resistant tumors which have developed deep- seated focal necroses 
from subjection to repeated sublethal doses of irradiation over a long period of time. 

A. Metastatic sarcoma in the cervical nodes from sarcoma of the tonsil. These were six in number and 
varied from the size of a walnut just below the angle of the jaw, to the size of a hickory-nut, just 
above the clavicle. Appearance before irradiation; the bulging just behind the angle of the jaw 
from the largest gland is apparent. 

B. All but the two larger glands located just behind the angle of the jaw completely disappeared. 
These two larger masses have become smaller in size and harder in consistency. They have remained 
unchanged for almost five years and the patient is apparently well. 





” Fic. 6. “Never consider any malignant growth, no matter how small it may be or how slight the involve- 

ment may seem, to be insignificant.” 

A. Small apparently insignificant epithelioma of the face. 

B. In spite of intensive irradiation many times the amount which would ordinarily be used for such a 
lesion, the growth contined to spread. The condition of this patient is much worse than is indicated 
in this photograph, the zygomatic arch and antrum being involved. 


P 
Vt AAI No. 1 


ww 


Irradiation of Malignant Tumors < 63 


sensitive, regardless of the type of cells of the methods at our command. A good 
which the pathologist may report from dictum to follow is: Never consider any 


histological examination. 
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malignant growth, no matter how small it 
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“Never consider any malignant growth, no matter how large or extensive it may seem, to be hope- 
less until it has been given the test of irradiation.” 


A. Extensive malignant growth which has destroyed the left cheek, anterior wall of antrum and upper 
jaw, left half of the nose, left lower eyelid and has encroached upon the right eye. 

B. Tumor was destroyed by radium in six weeks. No attempt at plastic repair was made for two years 
to be sure that no recurrence would result. Since this time plastic operative procedure has been 
undertaken and the defect is in process of repair. Treated with advice and assistance of Dr. Sanford 


Withers. 


On the other hand, carcinoma of the 
breast 1s most frequently of adenomatous 
type which is very refractory to radiation 
therapy. In this way the tumors of each 
region of the body can be analyzed in the 
light of past experience and the problem 
of their treatment by irradiation can at 
least be approached with a greater degree 
of accuracy. 

There must necessarily be many tumors 
in which no conclusion can be reached as 
tothe degree of radiosensitivity from any 


may be or how slight the involvement 
may seem, to be insignificant (Fig. 6); 
and conversely, never consider any malig- 
nant growth, no matter how large or 
extensive it may seem, to be hopeless until 
it has been given the “test of irradiation” 
(Fig. 7). By “test of irradiation” is meant 
the application of a single intensive course 
within the tolerance dose of irradiation, 
to the tumor and observing it for three 
or four weeks for signs of regression. ° 

If complete regression follows this single 


64° » Le R. 
dose, the tumor can be considered as being 
of the very sensitive type, either embryonal 
or of the highly vascular, rapidly growing 
variety. The regression produced was 
probably effected by direct action on the 
cells taemselves, or on the highly suscept- 
able endothelial cells of the newly formed 
blood vessels. Tumors of this type usually 
succumb to smaller doses, but it has been 
our experience that they will withstand 
almost as much irradiation as resistant 
tumors without undergoing ulceration. 
Further irradiation may be administered 
as a safeguard, but the chances are that 
the first application is all that will be 
necessary. 

If the tumor shows partial regression, 
this would indicate that the cells are at 
least somewhat more sensitive to irradia- 
tion than normal body tissues and steps 
should be taken for the application of 
further irradiation. This can be accom- 
plished either by the application of more 
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vigorous treatment following the satura- 
tion method advocated by Pfahler, of by 
utilizing interstitial irradiation, keeping 
within the tissue tolerance dose. 

If no regression whatever is seen, it is 
doubtful if any amount of radiation short 
of that capable of producing necrosis of 
normal body tissues will suffice to bring 
about destruction of the tumor. Only 
the most intensive irradiation with un- 
filtered or very slightly filtered rays, 
applied well beyond the margins of the 
growth, can be expected to produce 
destruction of the tumor. If the tumor is 
small and accessible, and is not located 
in a vital part, this method of treatment 
may be carried out, but if it is large, this 
procedure is out of the question and 
recourse must be had to the saturation 
method advocated by Pfahler in the hope 
of producing growth restraint.* 


* The discussion on this paper will be found in the February 
number following the paper by Rollin H. Stevens. 





-AN UNUSUAL CASE OF OSTEOGENIC SARCOMA 


By RICHARD DRESSER, M.D., and CHARLES DUMAS, M.D. 
Pondville Hospital at Norfolk (Massachusetts State Cancer Hospital.) 


WRENTHAM, MASSACHUSETTS 


GREEK shoemaker, aged forty, was ad- 

mitted to the Massachusetts General Hos- 
pital in August, 1914. At this time a small 
tumor was removed from the second metatarso- 
phalangeal joint. The pathological diagnosis 
was osteochondroma. 

The patient remained perfectly well until 
1928 when he noticed a non-tender swelling 
at the site of the old amputation. This in- 
creased very rapidly in size, and became more 
and more painful. He again came to the Massa- 
chusetts General Hospital in December, 1923. 
Roentgenograms of the foot were made (Fig. 
1, a and 4), and reported on as follows: Almost 
the entire foot is obscured by a dense over- 
growth of bone. This bone presents typical ray 
formation at its periphery, and in the central 
portion near the second metatarsal there is a 
large area of diminished density. The second 
metatarsal is not visible. The great toe is dis- 
placed medially, and the third, fourth, and 
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fifth toes are displaced laterally. The findings 
are those of a sclerosing osteogenic sarcoma, 
arising from the second metatarsal. e 

At this time a film of the chest showed no 
evidence of metastases. 

Mid-leg amputation was performed, and the 
patient was discharged from the hospital in 
January, 1929. The pathological report on 
the specimen was as follows: A slowly growing 
bone sarcoma of a sclerosing type which prob- 
ably originated from the bony and cartilagin- 
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at the site of a benign osteochondroma. 
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Fic. 2. Metastasis, first lumbar vertebra, from osteo- 
genic sarcoma. 


ous tumor removed in 1914. There is some sim- 
ilarity in the microscopic structure of the two 
growths. 

The patient returned in April, 1929, com- 
plaining of severe pain in the right chest. A 
roentgenogram showed definite pulmonary 
metastases. The symptoms were not relieved 
by irradiation with high voltage roentgen rays, 
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and the patient was transferred to the State 
Cancer Hospital at Pondville? Routine reent- 
genographic examination of the entire skeleton 
and chest showed a pronounced increase in os 
extent of the pulmonary metastases, and i 
addition there was discovered a hae ae 
TNP involving the first lumbar vertebra 
(Fig. 2). There was definite narrowing and 
wedging of the vertebral body, with preserva- 
tion of the intervertebral spaces above and 
below. This was thought to be due to meta- 
static malignancy. 

The patient failed 
curred May 20, 1929. 

Autopsy confirmed the roentgen findings. 
There were extensive pulmonary metastases, 
metastases in the right kidney, and a meta- 
static focus in the first lumbar vertebra. 


rapidly, and death oc- 


DISCUSSION 


This case presents two unusual features: 
(1) The development of a malignant bone 
tumor at the site of a supposedly benign 
lesion which was removed fourteen years 
previously. This affords an argument for 
more radical treatment of benign bone 
tumors. 

(2) The occurrence of bone metastases. 
The Registry of Bone Sarcoma has very 
kindly reviewed their cases in an effort to 
determine the frequency of skeletal meta- 
stases. The records are not sufficiently 
complete to afford statistical data, but we 
may conclude that bone metastases in 
osteogenic sarcoma are extremely rare. 


See 4 





à THORACIC STOMACH" 
CASE REPORT 
By Cuinton G. Lyons, M.D. 
Roentzenologist, Edward Hines Jr. Hospital 


HINES, ILLINOIS ° 


IVE cases in which the stomach has 

been found lying above the diaphragm 
during roentgen examination have been 
recorded. One case was reported by Bailey, 
but this was a post-mortem discovery; two 
by LeWald; one by Roberts and another by 
Morris. I wish to add the sixth case to those 
which have already been discevered roent- 
genologically. 


The patient a male, aged forty, was referred 
to me for roentgen examination of the chest by 
Dr. John B. Warden, the Personnel Officer of 
the Edward Hines Jr. Hospital, for a suspected 
fracture of the rib received while boxing in 
the hospital gymnasium. 


A 

The man is employed at this hogpital as an 
elevator operator, claims he has no nausea, 
vomiting or other gastric symptoms, bowels 
regular, appetite good; inspection, palpation 
and percussion failed to reveal anything of an 
unusual nature. 

The stereoscopic roentgenograms of the chest 
at 6-foot distance revealed the bony framework 
to be barrel-shaped and symmetrical, showing 
no evidence of old or recent injury; also no 
scoliosis, kyphosis, forked ribs or narrowing of 
intercostal spaces. 

The silhouette or cardiac image is within 
normal size, shape and position for the type of 
chest. Contour of the heart shadow is regular 
in outline exhibiting no bulging, displacement 
or other evidence of organic pathology. 





Fic. 1. A fluid level in the thoracic stomach. 


Fic. 2. Lateral view of the chest showing no trace 
of fluid in the thoracic stomach. 6 


? Published by authority of Charles M. Griffith, Acting Medical Director, United States Veterans Bureau. 
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Fic. 3. The barium-filled stomach revealing an hour- 
glass shape, with the superior end above the dome 
of the right diaphragm. 


Contours of the domes of the diaphragms are 
smooth, showing no evidence of fluid, adhesions 
or thickened pleurae. The costo-diaphragmatic 
cul-de-sacs were observed separately and com- 
paratively, displaying deep and acute angles 
bilaterally. 

The lung fields are radiant throughout all 
zones, with the exception of a few clusters of 
calcified areas in the hilar regions, and a moder- 
ate amount of peribronchial thickening and ex- 
tension of the heavier truncal shadows, simu- 
lating the findings of chronic bronchitis. The 
apices and peripheral lung zones are radiant. 

An abnormal shadow, the size of a grapefruit, 
is seen in the median line of the thoracic cavity 
and in front of the heart image which contains 
a fluid level. This fluid was observed to fluctu- 
ate on movement under the roentgenoscope and 
to change shape with the change of position of 
patient (see Figs. 1 and 2). 

The ingestion of an opaque meal reveals the 
barium passing the esophagus without hesita- 
tion and entering the stomach normally. After 
a few swallows of barium a portion of the meal 


68 š Clinton G. Lyons 





Fic. 4. Displaying free fluctuation of the barium 
mixture on bending to the left and to the right, 
interchanging from the abdominal to the thoracic 
cavity. 


EGELI 





Fic. §. The barium enema displays no haustrations 
or loops above the dome of the diaphragm. 
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was seen to shootupward and occupy a position 
in the thoracic cavity. On bending the patient 
to the left and right the meal formed an hour- 
glass appearance and fluctuated freely from the 
abdominal to the thoracic cavity (see Figs. 3 
and 4). 

The opaque clysma filled the rectum and 
sigmoid normally before taking a slow ascent 
to a high position of the splenic flexure. The 
head of the column made an inward loop, de- 
scended slightly before taking a transverse 
course, crossing the abdomen opposite the 
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region of the second lumbar vertebra to the 
median line where an abrupt descent was ob- 
served, the head of the column following the 
course of the lumbar spine to the low position 
of the cecum. No haustrations or loops seen 
above the diaphragm (Fig. 5). 

The colon was freely movable throughout, 
haustrations regular in outline and of ewen 
width, displaying no evidence eof organic 
pathology. 

Diagnosis: 1. Diaphragmatic hernia. 2. 
Thoracic stomach. 
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AN UNUSUAL ABDOMINAL TUMOR. 


By PHILIP H. COOK, 


M.D. 


Koentgenologist to Worcester City and Memorial Hospitals 


WORCESTER, 
a 


Miss R. M. K., aged forty-four , employed as 
accountant by a tarat life insurance company, 
was referred to me on Oct. $, for exami- 
nation of gastrointestinal tract. Below the 
costal margin on the right was an easily palpa- 
ble tumor about the size of an orange, strongly 
suggesting an enlarged gall-bladder in its iar 
acter. The patient, a very intelligent woman, 
asserted that the mass had been present to her 
knowledge only three weeks. 

Roentgen examination (Fig. 1) showed 
stomach and duodenum apparently normal, but 
entirely to the left of the spine; the descending 
duodenum was narrow as if from pressure. To 
the right of the spine was an oval shadow, its 
lower pole at the level of the fourth interspace, 
and filling the full width of that side; in a posi- 
tion corresponding to the renal hilus was a 


calcified area 3 cm. in diameter, borders not 
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sharply demarcated. The six-hour observation 
showed no gastric residue with no downward 
displacement of the hepatic flexure; motility 
at twenty-four hours was normal and nothing 
else of interest was shown. Graham test was 
not done. 

A tentative diagnosis of enlarged kidney was 
made and the patient referred to Memorial 
Hospital for further study. Attention was 
drawn, on more careful observation, to the fact 
that the width of the spine lay between the 
tumor and the organs which it was evidently 
displacing; a pyelographic examination was 
therefore undertaken. This (Fig. 2) showed on 
the left a normal pelvis and calyces in proper 
position. The right ureter extended sharply 
inward and upward from the sacroiliac level, 
completely across the spine, to a somewhat en- 
larged and distorted pelvis opposite the space 
between the second and third vertebrae on the 





Hic. 


displacement 


right; 
pylorus and duodenum to the left. 


1. Shows tumor on 


of 


Nic. 2. Shows displacement of right kidney, ac- 
counting for space between tumor and duodenam. 





left. The tumor, was shown as before, and was 
very evidently extrarenal. 

Operation was performed on Oct. 12 by 
Dr. Wm. H. Rose. The tumor was found to be 
retroperitoneal, and to consist of an aggrega- 
tion of smaller ones, estimated at five in num- 
ber, one of which was calcified. The tumor 
tissue was very friable; during the exploration 
several hemorrhagic areas were found, suggest- 
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ing a possible explanation for the patient’s 
assertion of its rapid growth in size. Her condi- 
tion on the table was not good, and this and the 
character of the growth deterred the surgeon 
from attempting complete removal. She died 
on the fourth day after operation, frgm em- 
bolism. The tissue removed was reported by 


the hospital pathologist as fibrosarcoma. * 
o 
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THE JOURNAL 


EGINNING with this issue, the Jour- 

nal will be published by Charles C. 
Thomas, of Springfield, Ilinois. The gen- 
eral appearance of the Journal will remain 
as heretofore but it is desirable to point out 
some of the features which we hope will 
prove advantageous. The type which has 
been chosen is the Caslon. Type of this 
character was first cut by William Caslon 
and has been used in England since 1734, 
and after two centuries the type foundry 
still exists and is owned by the descendants 
of William Caslon. Updike* states that 
Caslon “modelled his letters somewhat on 
the Dutch types but they were much better 
because he introduced a variety of design 
and delicacy of modelling which few of the 
Dutch types possessed.... The letters 
when analyzed especially in the smaller 
sizes are not individually perfect, but in 
mass their effect is agreeable” and to use a 
phrase coined apropos of this style of type 
by the great English bibliographer, Dibdin, 
they are “comfortable,” and to quote again 
from Updike, they “represent the flowering 
of a sturdy English tradition in typog- 
raphy. Lacking a ‘national’ form of letter, 
we in America (who are mainly governed 
by English printing traditions) have noth- 
ing better.” 

With the change in the style of type used 
there is a slightly wider interspacing of the 
lines which will make reading somewhat 
easier. To add to this ease in reading a 
dull coated paper is used. This paper, in 
addition, has features of permanency 
which are desirable and illustrations will 
reproduce well on it. The average number 
of pages for each issue will run from 112 to 


È, Updike, D. B. Printing Types: Their History, Forms and 
Use. Harvard University Press, Cambridge, 1927. Vol. I and II. 
Vol.TI. pp. 101-102. 


128 pages of text and illustrations, which 
is a slight average increase over the pre- 
ceding numbers. 

The abstract section which has always 
been a very important feature of the Jour- 
nal will be continued and will be enlarged 
to include all the journals which should be 
of interest to roentgenologists. Certain 
minor changes are made in the arrangement 
of the abstract section such as a slightly 
more detailed anatomical grouping of the 
abstracts, and in addition the abstracts in 
each number will be indexed. The num- 
ber of abstracts which we are able to pub- 
lish in each number is made possible by 
the splendid cooperation of the members 
of the Society who have given freely of 
their time and energy. 

It will be the policy in the future to fur- 
nish contributors of an article fifty re- 
prints without charge. 

As may be seen these changes represent 
no great departure from the well-estab- 
lished policy of the Journal but such 
changes as have been made we hope will 
improve the Journal in certain minor de- 
tails. The business arrangement which the 
Publication Committee has made with the 
publisher enables the Society to have a 
more direct concern in the earnings of the 
Journal. 

For those of us who have to do with the 
actual editing of the Journal, it will be our 
aim and desire to maintain the Journal at 
its present high standard and to avail our- 
selves of such opportunities as may arise 
to improve it. In this we are not unmind- 
ful of the task that lies before us, a task 
which, however, will be made much easier 
by the capable editors who have preceded 


us. m 
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f BRONZE OF ROENTGEN 


N DR. HOLZKNECHT?’S amphitheatre 

in the Allgemeine Krankenhaus of Vienna 
hangs a striking bronze of Roentgen, exe- 
cuted by Heinz Peter. This seemed such an 
appropriate decoration that the writer was 
anxious to procure a copy. It was learned 
that the bronze in question was an original, 
and a special gift to Dr. Holzknecht, and 
that no reproduction would be available. 
However, the artist was consulted and a 
commission was given for a new work. 

This arrived just before the recent An- 
nual Meeting in New York and was given 


a place on the platform of the assembly 
room, where it was much admired. So 
much interest was shown that it seemed 
desirable to publish a photograph ôf the 
bronze and this brief notice. i 

The bronze, which is 14” X47” in size, 
is cast in material of rich gold color and 
is highly burnished. It is most attractive 
and of high artistic merit. Copies may be 
obtained from the artist through the under- 
signed or his address will be furnished upon 
request. 

WitiiAM A. EVANS 


A GIFT FROM DR. FRANCIS H. WILLIAMS 


THE page in the Journal carrying the 
list of officers and standing committees 
contains, among others, the office of Libra- 
rian and Historian which has for a long 
time been held by Dr. H. W. Dachtler of 
Toledo, Ohio. The real importance of this 
office to the Society is we feel not fully ap- 
preciated. For many years Dr.Dachtler has 
been gathering together much material 
which is invaluable as records of the Society. 

Among the recent acquisitions to the 
library is a splendid gift from Dr. Francis 
H. Williams in the form of a card index 
system, consisting of sixteen card transfer 
cases, containing some 10,000 articles of 
the early roentgen-ray literature. The 
cards are arranged alphabetically under 
the authors’ names and contain frequent 
comments on the value or lack of value 
of the article itself and in many cases an 
abstract of the article. The earliest refer- 
ences in the index are those appearing in 
the first edition of Dr. Williams’ book “The 
Roentgen Rays in Medicine and Surgery” 
published in 1901. This book is considered 
of the greatest historical value as it stands 
as one of the great achievements in Ameri- 
can roentgenology. Written in the early 
years of our specialty, it may be read with 
profit today after nearly thirty years of 
progress and development. 


Following this, the index continues the 
subject with references dating from 1901. 
The references contain the names of men 
who were well known at that time but who 
are less familiar to many who have been 
specializing in roentgenology during the 
last fifteen years. It also contains the 
names of those better known to us such as 
Leonard and Caldwell and all the others 
of the early days of roentgenology in this 
country. The index also contains the names 
of prominent European writers on the sub- 
ject of roentgenology. Among many of 
the interesting references is one published 
by J. B. Guthrie in the New Orleans Medi- 
cal and Surgical Journa! of 1902 reporting 
the simultaneous use of two or more tubes 
in roentgen therapy. 

Altogether it was a very happy thought 
on the part of Dr. Williams to give this 
valuable index to the Society and we wish 
to express the Society’s appreciation. Let 
us hope that Dr. Williams’ generous exam- 
ple may stimulate others who have valua- 
ble historical material dealing with roent- 
genology to deposit it with the Society's 
librarian where it will be accessible to those 
who are interested in the historical devel- * 
opment of roentgenology in this country, 
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WILLIAM ROLLINS (1852-1929) 


QNE of the pioneers 

in the study of 
roentgenology follow- 
ing Professor Roent- 
gen s epgch-making 
discovery in Decem- 
ber, 1895, William 
Rollins became one of 
the foremost investi- 
gators of that period 
by his contributions to 
the literature on X- 
light. 

He was born June 
19, 1852, son of Sarah 
Stearns (Patterson) 
Rollins and John Rod- 
man Rollins, second 
mayor of Lawrence, 
Massachusetts, who served his country in 
the Civil War. 

A graduate of the Harvard Dental and 
Medical Schools, Dr. Rollins practised 
dentistry, for which he was well fitted by 
his mechanical tastes and love of technical 
precision, and achieved distinguished emi- 
nence in his profession. His interest in 
science led him to profound studies in 
physics and chemistry; he was not moved, 
however, by a love of knowledge for its 
own sake, but rather was striving to know 
the mysteries that others might use the 
knowledge gained to diminish the suffering 
of mankind. 

He foresaw the far-reaching benefits 
which Roentgen’s discovery was destined 
to give to medicine—a vision which the 
years have fully justified. In the new field 
thus offered, he pursued his investigations 
with characteristic thoroughness. Num- 
erous reports of his research and experi- 
ments appeared in various medical and 

scientific journals. These reports and ex- 
periments he published in book form in 
404 under the title of “Notes on X-light.”’ 


Fi 





His idealism of ser- 
vice, which was his 
inspiration, is dis- 
closed in the preface 
to this book: “In 
these notes are re- 
corded some impres- 
sions derived from ex- 
periments made after 
the day’s work as a 
recreation, yet with 
the hope of learning to 
design and construct 
apparatus for my 
friend, Dr. F. H. Wil- 
lams, who has done 
most to show the im- 
portance of X-light in 
medical diagnosis.” 

How well his modest hope was fulfilled 
is attested by the fact that his designs of 
apparatus, and his axioms as to the manip- 
ulation of X-light appear as the work of a 
master, whose plans and principles are the 
basis of modern roentgen-ray technique, 
the source from which much of the pres- 
ent-day apparatus has been developed. 

He visualized not only the future value 
of the roentgen ray in medicine and gave 
directions for its use, but also realized the 
dangers attendant upon the misuse of this 
powerful agent, and prescribed safety 
methods for the operator and patient. 

During the year 1900 he made experi- 
ments with radioactive substances which 
led him to believe in the value of radium as 
a therapeutic agent and he endeavored to 
obtain further information in that direc- 
tion with a view to its use in the treatment 
of certain diseases. In this case, as in that 
of the roentgen ray his belief has been 
justified. 

Dr. Rollins’ work was inspired by the 
ideal of service, directed by vision, and 
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characterized ky practicality, precision, 
and completeness. By this we may know 
the man. In the hope that others may fol- 
low the trail of research he has marked 


out, to ends useful to mankind, he estab- 
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lished a generous foundation at the Smith- 
sonian Institution. A lover of nature, he 
left lands of shore and forest on Cape Cod 
as a sanctuary for birds. 

SamugeL W. ELLSWORTH 


ANALES DE RADIOLOGIA j 


MONG recent new journals is the “Anales 

de Radiologia,” a quarterly publication, 

the property and the official organ of the 

Cuban Society of Radiology and Electrol- 

ogy. Three numbers have already ap- 

peared, the first bearing date of January, 
1929. 

The Editor is Dr. Alfredo G. Domin- 
guez, who has the assistance of an Editorial 
Board consisting of Doctors Farinas, Ri- 
vero, Busquet, Viamonte and Gonzalez, 
respectively the President and the Execu- 
tive Committee of the Cuban Radiological 
Society. The foreign collaborators include 
Hirsch of New York, George of Boston, 
Heuser of Buenos Aires and Case of Chi- 
cago. Annual subscription is $5.00; official 
address: Academia de Ciencias, Habana. 

The opening page contains a greeting to 
all the scientific publications in the Cuban 
Republic as well as to radiological jour- 
nals of the Americas and of Europe, a 
cordial sentiment heartily reciprocated by 
the American Fournal of Roentgenology and 
Radium Therapy, and, we feel sure, by all 
its readers, singly and collectively. 

The first issue presents excellent articles 


on “Ureterography” by Francisco H. Bus- 
quet; “Oxycephaly,” by Filiberto Rivero; 
“Nonspecific Inflammatory Tumors of the 
Colon,” by Manuel Viamonte, and “Pri- 
mary Carcinoma of the Lung,” by Pedro 
L. Farinas. All are adequately and well 
illustrated, and have appended excellent 
bibliographic lists. 

The second number opens with a photo- 
graph of the “father” of radiology in Cuba, 
Professor Francisco Dominguez Roldan, 
founder of several of the important radio- 
logical departments in the hospitals of 
Havana, under whose supervision many of 
the now prominent Cuban radiologists be- 
gan their work. Then follows another ser- 
ies of papers on important and timely 
radiological problems. 

The third number memorializes the late 
Dr. Emilio Alamilla y Requeijo, formerly 
professor of physics in the Institute of 
Havana, who died while on a visit to the 
United States in 1924. 

We compliment the Cuban Radiological 
Society on its enterprise and extend our 
best wishes for success. 

James T. CAsE 
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À MEETINGS OF ROENTGEN SOCIETIES* 


Unxrrep STATES OF AMERICA 

AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan St., 

Toledo, Ohio. 

Thirty-first annual meeting: West Baden, Indiana, 
Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles, Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: 1930, to be announced. 

RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dr. Lowell S. Goin, Wilshire Medical 

Building, Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. W. T. Bronson, Englewood Hos- 

pital. 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 p.M., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 

e Secretary, Dr. Harry L. Farmer, 2930 Prospect 
Ave. 


SOUTHERN 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 


Meetings are held at 6 o’clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 

DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building. 

Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Building. 

CENTRAL ILLINOIS RADIOLOGICAL SO- 
CIETY 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 

Regular meetings held quarterly. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 


Annual meeting each February 22 in Indianapolis. 
g y 


MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 
Milwaukee. 
Meets first Friday in October, December, February 
and April. 
Place of meeting designated by the president. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. Thomas R. Healy, 370 Marlboro 
St., Boston, Mass. 
Meets monthly on third Friday, Boston Medical 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. E. Everett Rowell, 200 West sgth 
St. 
Meets monthly on third Monday, New York Aca- 
demy of Medicine. 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B.Thompson, Seattle, Wash. 


Two meetings a year. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

Two meetings a year, April and October. 

PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary Dr. John T. Farrell, Jr., 235 S. 15th St., 

Philadelphia. 

Meets monthly on first Thursday evening, Pennsyl- 

vania Hospital. s 


Qo b 


XXIII, No. ı 
ROCHESTER ROENTGEN RAY SOCIETY, 
ROGHESTER, Ñ. Y 
Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 


ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 


UNIVERSITY OF MICHIGAN ROENTGEN 
RAY SOCIETY 
Secretary, Dr. D. M. Clark, University Hospital, 

Ann Arbor, Mich. 

Meets every W ednesday evening from September to 
July, at 7:30 o'clock in the amphitheatre of the 
University Hospital. 

VIRGINIA ROENTGEN RAY CLUB 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore 

St., Petersburg, Va. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RÖNTGEN SO- 
CIETY 
Director, Dr. John Muir, 32 Welbeck St., London 
Ws i: 

Meets on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 

ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 
FINED TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL 
ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., 

Sydney, New South Wales. 

RADIOLOGICAL SECTION OF THE VIC- 
TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 


SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., 
e Toronto, Ont. 
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RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 

Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGE NOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). - 
Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 


SOCIETE DE RADIOLOGIE MÉDICALE DE 
FRANCE 

Meets monthly on second Tuesday, ae during 
months of August and September; 2 Rue de 
Seine, Paris. 

SOCIÉTÉ SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RÖNTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIÉTÉ FRANCAISE D’ ELECTROTHÉRA- 
PIE ET DE RADIOLOGIE MÉDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RÖNTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FÜR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 

SUD- UND WESTDEUTSCHE RÖNTGENGE- 
SELLSCHAFT 

Meets annually in different cities. 

NORD- UND OSTDEUTSCHE RÖENTGENGE- 
SELLSCHAFT 

Meets annually in different cities. 

DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of 

Turin, Turin. 
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SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 
Bucarest, 
Meets second Monday in ev ery month with the ex- 
ception of July and August. 


ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiology, 6 Roentgen 
St, - 

Secretaries, Drs. S. A. Reinberg and S. 
son. 

Meets annually. 


LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. 
Gusterin. 
Meets monthly on the first Monday at 8 o'clock in 
the State Institute of Roentgenology and Radi- 
ology, Leningrad. 


MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 
S I. Konobejev sky. 
Meets monthly on the first Monday at 8 o’clock, the 
place of meeting being selected by the Society. 


POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowiez, 19 Hoza St., War- 
saw. 

Meets annually. 

WARSAW SECTION, 
RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
tor Medical Radiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 


G. Simon- 


POLISH SOCIETY OF 


SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 


SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 
Meets in Oslo. 


SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 


SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 

Meets in Helsingfors. 
VIENNA SOCIETY OF ROENTGENOLOGY 

° Secretary, Professor Holzknecht, Vienna, tx, Gen- 
eral Hospital. 

eets on the first Tuesday of each month from 
October to July. 
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REPORT OF THE CQMMITTEE 

ON SAFETY AND STANDARDS 

The Committee on Safety and Standards 
recommends the use of films of cellulose 
acetate in place of films of cellulose nitrate 
in all roentgen-ray laboratories, both pub- 
lic and private. 

The reasons for this recommendation 
are: first, the ignition point of cellulose 
acetate 1s much higher than the ignition 
point of cellulose nitrate; second, the com- 
bustion of cellulose acetate does not release 
nitrogen- containing gases of high toxicity 
as occurs in the combustion of cellulose 
nitrate, and third, that the combustion of 
cellulose acetate is smothered by lack of 
oxygen while the combustion of cellulose 
nitrate can go on in the absence of oxygen. 

The Committee further recommends 
that the American Roentgen Ray Society 
In executive session request its members to 
use cellulose acetate films exclusively and 
as soon as possible. (This recommendation 


was put in the form of a resolution which 


was passed.) 

The Committee recommends that in the 
storage of exposed cellulose nitrate films 
the recommendations of the National 
Board of Underwriters be rigidly followed, 
and that a copy of their recommendations 
be embodied in the printing of this report. 

It is further advised that the recom- 
mendations of this Committee be published 
in the American Journal of Roentgenology 
and Radium Therapy. 

The Committee would call attention to 
the danger of high tension shock from 
leakage of water from water-cooled tubes 
particularly in therapy. The Committee 
recommends the careful study of the article 
by Lauriston Taylor of the U. S. Bureau 
of Standards on “Roentgen-Ray Protec- 
tion” published in the American Fournal 
of KRoentgenology and Radium Therapy, 
July, 1929. 

The Committee believes that the roent- 
gen ray as a therapeutic agent is dangerous 
when improperly administered and should 
never be used therapeutically except under 
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the direct supervision of an experienced 
medital radiologist. 

The Committee therefore asks your exec- 
utive endorsement of this important fact 
and that this endorsement be given proper 
publicity. (This was put in the form of a 
resolution which was passed.) 

The Committee recommends that the 
American Roentgen Ray Society endorse 
the recommendations of the International 
X-ray Unit Committee and recommends 
the adoption of the International unit—r. 
(This recommendation was put in the form 
of a resolution which was passed.) 

P. M. Hickey, Chairman 
H. K. Pancoast 

W. D. CooLIDGE 

A. U. DESJARDINS 

H. J. ULLMANN 

B.. H. NıcHoLs 

G. E. RICHARDS 

R. R. NEWELL 


REGULATIONS 
FOR THE STORAGE AND HANDLING OF 
PHOTOGRAPHIC AND X-RAY 
NITRO-CELLULOSE FILMS*t 


Nore: Film of slow burning or safety base (acetate-cellulose) 
does not have the fire hazard characteristic of nitro-cellulose film 
and therefore these regulations do not apply where safety film 
only is used. Where both kinds of film are used or stored, care 
must be taken to see that suitable storage and protective require- 
ments are complied with for the nitro-cellulose film. 


I. GENERAL STORAGE OF UNEXPOSED FILMS. 
rz. Stores, Warehouses and Wholesale Storage. 
(a) When unexposed film in shipping con- 


tainers, including suitable cartons, exceeds 1n 
the aggregate 500 cubic feet, the room shall be 
protected by automatic sprinklers. 

(b) Where shelving used for storage of indi- 
vidual packages exceeds 250 cubic feet in 
capacity the room shall be equipped with 
automatic sprinklers. 

(c) Storage not in shipping containers in any 
fire section equipped with automatic sprinklers 
may be permitted up to an aggregate of 1000 
cubic feet. Where the aggregate not in shipping 
containers exceeds 1000 cubic feet, storage 
shall be ina vented storage room. See Section 25. 


* The word “shall” is used herein to indicate requirements; 
the word “should” is intended to indicate recommendations or 
that which is advised but not required. 

f Regulations of the National Board of Underwriters, as 
recommended by the National Fire Protection Association, 
edition of 1925. 
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z2. Portrait and Commercial Studios (Including 
Doctors’ Offices). 

Storage of unexposed films shall be in cabi- 
nets or filing drawers (ordinary wooden or 
metal filing cases permitted) or on shelves lo- 
cated at least two feet above the floor. Where 
storage exceeds 250 cubic feet, the room shall 
be equipped with automatic sprinklers. . 


13. Hospitals and Similar Institutiðns. 


Storage of unexposed films shall be in metal 
boxes or cans (constructed of lead or lead lined 
if desired) on shelves two feet above the floor, 
or in approved double walled cabinets vented 
to the outside air. 


2. STORAGE OF FILM NEGATIVES. 


(The following paragraphs apply only to 
film negatives (developed film); for unexposed 
films paragraphs 11 to 13 apply.) 

21. General. 


Film negatives in storage or in process of 
handling shall be kept in heavy manila envel- 
opes or in cardboard boxes, not exceeding six 
films to an envelope or 25 to a box. 


Portrait and Commercial Studios. 


Film negatives up to 200 pounds may be 
kept in wooden or metal filing cases or on 
shelves; but if exceeding 100 pounds, separa- 
tion shall be provided by storing in different 
rooms or on separate sides of the same room. 
Where the film stored exceeds 200 pounds, 
vented cabinets or vented storage rooms shall 
be provided. Not more than 1,000 pounds 
shall be stored in cabinets in any one studio, nor 
more than 500 pounds in any one cabinet. 


22. 


Nore: The following table may be used as a guide in comput- 
ing the weight of film: 


No. of Approximate 
Negatives Size Weight 
1000 14X17 in. 118 lbs. 
1000 1OxI2 in. 60 lbs. 
1000 8x10 in. 40 lbs. 


(Other sizes in proportion to area.) 
23. Hospitals and Similar Institutions. 


All film shall be kept in vented cabinets or in 
a vented storage room. 


24. Vented Cabinets. 


(a) No cabinet shall exceed 30 cubic feet 
capacity. 

(b) Cabinets shall be of approved insulated 
construction. 

(c) Cabinets having a capacity in excess of 
200 pounds of film shall be divided into at least 
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two distinct compartments; each compartment 
provided with an independent door and vent. 
The separating partitions should be practically 
air tight and be of substantial construction 
equivalent to the sides. 

(d) Cabinets holding over 100 pounds of film 
shall be equipped with at least one automatic 
sprinkler in each compartment unless each 
compartmept holds less than 30 pounds of 
film, and the construction is such that fire will 
not extend from one compartment to another. 

(e) Each compartment shall bef provided 
with a vent to the outside. The vent shall have 
a cross sectional area of at least one square inch 
per cubic foot of capacity of the cabinet. 


25. Vented Storage Rooms. 

(a)Walls or partitions, floors and ceilings shall 
be of non-combustible material. Walls shall 
be continuous from floor to ceiling and 
shall be securely anchored. The following con- 
structions have been found suitable. Others 
shown furnishing equivalent performance will 
be equally acceptable. 

(1) Reinforced concrete. 

(2) Metal lath with solid cement plaster 
not less than 24 inches thick. 

(3) Three-quarters of an inch of cement or 
gypsum plaster on metal lath on each 
side of studs. 

(4) Brick. bg on each 

S$) Tile. side to a thick- 

(6) Hollow concrete m of } inch. 


blocks. 


(b) Openings from the storage room to other 
parts of the building shall be protected by a 
fire door conforming as to construction and 
installation to Class B of the Regulations for 
the Protection of Openings in Walls and Parti- 
tions Against Fire. The door shall be of the 
swinging type and close into a rabbet, or other- 
wise be made tight to prevent passage of flame 
around edges; it shall be self-closing, and if 
fastened open shall be arranged to close auto- 
matically in case of fire originating inside or 
outside of the storage room. 

(c) No skylights shall be permitted. 

(d) Slatted shelves shall be divided verti- 
cally at intervals not exceeding 10 feet. Backs 
and divisions shall be preferably of incombus- 
tible material, or of -inch tongued and grooved 
boards or their equivalent in resistance to heat 
and gases. Slats shall be not over 4 inches wide 
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and spaced at least one inch apart. Aisle space 
shall be at least 3 feet wide. Height of «racks 
shall be not over 8 feet and in no case shall stock 
be stored higher than 2 feet below sprinkler 
deflectors. 

(c) Each storage room shall be equipped 
with automatic sprinklers, arranged according 
to the Sprinkler Regulations in so far as appli- 
cable. A sprinkler head shall be installed in 
the center of the aisle opposite each section. 
The area to be covered by each sprinkler head 
shall not exceed 64 square feet of floor area. 
Proper baffes shall be provided between heads 
where closely spaced. 

Nore: A room so located on the roof as not to endanger other 
parts of the building requires automatic sprinklers only when 
salvage of the contents is desired or where there is probability 
of panic from the fumes. 

(f) An adequate vent to the outer air shall 
be provided. The area of vent shall be equal 
to a clear opening of at least } square inch per 
cubic foot of room. Such vent may be provided 
by installing approved heat releasing devices 
on the windows, preferably on the upper sash, 
arranged to open windows automatically in 
case of fire. 

(g) Heating should preferably be by hot 
water. Where steam heating is used, only low 
pressure steam shall be permitted; radiators 
or coils shall be on ceiling or shall be adequately 
screened, and pipe lines shall be protected and 
screened. 


3. GENERAL. 


(Applies to both unexposed films and film 
negatives.) 

37. (a) All wiring and equipment shall con- 
form to the National Electrical Code. 

(b) Only incandescent electric lights shall be 
permitted. In storage rooms these shall be pro- 
tected with either substantial wire guards or 
vapor-proof globes, or both. 


(c) The use of portable lights on extension 
cords in any storage room is prohibited. 


(d) Illuminators shall be so built that the 
diffusing glass does not become overheated. 
There shall be no unnecessary display of nega- 
tives in lighted illuminators. 

32. Smoking shall be prohibited in rooms 
where film is stored or in developing or similar 
work rooms. Conspicuous “No Smoking” 
signs shall be posted in prominent places. 


23. No film shall be stored within 2 fees of 
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steam pipes, radiators, chimneys, or other 
source of heat. 

34. First aid fire appliances suitable for ex- 
tinguishing “Class A fires” (fires in ordinary 
combustible material) shall be provided for 
protection of rooms containing film. (See Reg- 
ulations on First Aid Fire Appliances.) 

35. Discarded film shall be stored and 
handled in the same manner as other film until 
removed from the premises. 


REPORT ON THE RECENT FIRE AT 
THE UNIVERSITY OF CALIFORNIA 
HOSPITAL 

To the Editor: 

Perhaps a few details about our recent 
fire at the University of California Hos- 
pital may be of interest. The laboratory 
is on the eastern end of the third floor in 
the front of the building. The wards and 
patients’ rooms are on the fourth and fifth 
floors, and the western end of the third. 
The fire started in the viewing room, at 
4:30 A.M. Monday, from an overheated 
illuminating box, which may have had a 
fim upon it. The box had been lighted 
about twenty hours. The room contained 
about five hundred pounds (thirty run- 
ning feet) of nitrocellulose films in paper 
envelopes on wooden shelves, surmounted 
by wooden illuminators. This room is 
about 15 X20 feet, with three large win- 
dows opening on to the street. It has only 
one door which closes toward the hall, and 
this door was locked. Above the door was a 
plain glass transom, one foot high. There 
were no other openings into the room, 
except a small duct connected with the 
ventilating system of the hospital. The 
telephone switch-board is directly across the 
hall from this room and the operator on 
duty first heard a crackling sound, de- 
scribed as water running over pebbles, in 
the viewing room. When she opened her 
door to investigate, the hall was filled with 
smoke. Within a few moments flames ap- 
peared at the top and bottom of the door 
of the telephone room and the operator was 
compelled to jump two floors to a lawn 


behind the hospital. She states that she 
heard no explosion. One of the first per- 
sons she called was the comptroller of the 
hospital, who lives close by. He looked up 
to see a sheet of flame arising two floors 
above the x-ray windows. By effective 
work of the nursing and house staff all the 
patients were evacuated within twenty- 
four minutes to a hill behind thé hospital, 
and within forty-five minutes the fire was 
practically over. Three firemen were 
slightly gassed and several nurses were 
put to bed for twenty-four hours, but no 
more than temporary discomfort 1s ap- 
parent in any of these cases. No patients 
were affected 

In surveying the wreck, one could not 
fail to be impressed by the relatively se- 
vere damage produced by the flames which 
came through the transom above the door. 
If this opening had not been present no 
damage would have been done to the in- 
terior of the hospital. As it was flames 
spread seventy-five feet in each direction 
from the transom, until they were stopped 
respectively by the end of the hall and a 
wire glass partition with swinging doors, 
which separated the eastern and western 
portions of the third floor. Within this 
area the ceiling and the upper portion of 
the walls looked as though they had been 
subjected to a gigantic torch, and at the 
ends of the damaged area a considera- 
ble amount of heavy brown deposit of nitrite 
was evident upon the walls. The room it- 
self was gutted and the rapidity with which 
the fire burned was evidenced by the fact 
that a pile of filing envelopes and a box of 
candy upon the secretary’s desk were only 
barely scorched. The wooden furniture was 
charred but not destroyed 

The obvious conclusion from this exper- 
ience, as well as the previous ones, is that 
any room containing a film file should be 
isolated from the remainder of the building 
by solid walls. A self-closing door, which 
closes toward the building, should be the 
only break in the walls. If it can be made, 
gas tight by metal weather strips so much 
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the better. Certainly the room should 
have no connection to the general ventilat- 
ing system. It should be provided with 
large windows of thin glass, to act as 
safety valves, opening on to a vacant 
space. Any windows above them should 
be equipped with wire glass. Metal illum- 
inators and film files should complete the 
equipmerft. A room thus equipped, in a 
fireproof building, will be safe. 

The pamphlet published by the Chem- 
ical Warfare Service on the Disaster at 
the Cleveland Clinic should be read care- 
fully by every roentgenologist. The fol- 
lowing conclusions from this pamphlet are 
worth repetition: 


“Owing to the sensitiveness of all nitrocellu- 
lose products to heat, films should be stored in 
a cool, dry, fireproof room. Lighting should 
be by overhead bowl lights and should be 
sufficient to light the entire room. No sockets 
should be provided for extension cords. If it is 
necessary to install heat it should be by hot 
water or low-pressure steam. The radiator 
should be located in a portion of the room en- 
tirely free from film storage and should be 
fully protected by guards and the pipes should 
enter the room at the point occupied by the 
radiator. 

“Owing to the large volumes of poisonous 
gases generated in film fires, film storage rooms 
should be so located that gases generated in 
them could not be disseminated to other parts 
of a large building. They should be provided 
with sufficient exits so that any gases generated 
would have ready access to the open air. This 
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may be effected by the use of over-balanced 
vents that are self-opening’ and actuated by 
thermal control releasing means. Efficient and 
tight-fitting fire doors should be provided. 

“Owing to the sensitiveness of nitrocellulose 
products to reaction with other substances the 
film storage room should be reserved for the 
storage of films only. No other material should 
be allowed to come into contact with the films. 
It is self-evident that the exclusion of oily or 
greasy rags, mops, clothing, etc., from a film 
storage room should be rigidly enforced since 
these materials frequently cause fires by spon- 
taneous ignition. 

“Owing to the exothermic nature of the de- 
composition reaction in film fires, provision 
should be made for rapidly cooling down the 
entire room in case a fire starts. This may be 
done by a multiple unit sprinkling system 
which delivers a large volume of water. Copious 
volumes of water from overhead sprinklers 
serve at least two useful purposes. One of 
these is that the gases from the burning films 
are kept cooled down, their volume is reduced, 
and the danger of explosion is minimized. 
Another is that the poisonous brown oxides of 
nitrogen are soluble in water and are removed 
from the gases of combustion by the water. 
It has been demonstrated by the Eastman 
Kodak Co. that many film fires are actually 
extinguished by an efficient sprinkler system 
which gets into action early. In all cases the 
loss and damage were greatly reduced by the 
use of sprinklers.” 

Howarp E. Ruactes. 


San Francisco, Calif. 
November 22, 1929. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Davip R. Bowen, M.D., Pennsylvania Hospital, Philadelphia, Pa. 


A COMBINED ROENTGENOSCOPIC AND ROENTGENO- 
GRAPHIC CYSTOSCOPIC TABLE 


By Davin R. Bowen, M.D., 
Pennsylvania Hospital 


M.D. 


and LEON HERMAN, 


PHILADELPHIA, PENNSYLVANIA 


THE advantages of pyeloscopy as advo- 

cated by Manges, Legueu and others, 
have long been admitted both by roent- 
genologists and urologists, but technical 
difficulties in the application of the method 
have tended to discourage its general use. 
Manges, at the Jefferson Hospital, has, for 
the past seventeen years, roentgenoscopl- 
cally controlled all pyelographic studies. 
This has been done without special equip- 
ment. Routinely the patient is catheter- 
ized in one of the operating rooms and is 
then moved to the roentgen-ray depart- 
ment where the py elographic medium is 
injected. In spite of this inconvenience, 
his enthusiasm for the method has not 
waned and has passed on to us. After 
several attempts we were finally deterred 
by the inconvenience and we have not used 
the method since 1919. Nevertheless, we 
have kept the idea in the mind of producing 
a practical table combining in a desirable 
way both roentgenoscopy and cystoscopy. 
Correspondence with manufacturers has 
accumulated, some of which appeared to be 
final, and each new appeal to action has 
ended in inaction. 

During the past year the matter was 
taken up with Mr. Frank R. Eltinge of the 
American Vacuum Company, and upon his 
assurance that the technical difficulties 
could be overcome, it was decided to pro- 
ceed with the work which has resulted in 
the production of the model here presented. 

A careful study of all of the existing 
pyelographic tables led to the conclusion 
that the construction of the Young table 
perngitted the desired modification, thus 
eliminating the necessity of developing an 
independent design. The modified table 


serves the needs of the cystoscopist with- 
out disregarding the needs of the roent- 
genologist in matters of convenience or 
efficient working conditions. 

The essential modifications comprise: 

(a) The provision of a movable roent- 
genoscopic unit so attached to the table 
that it can be moved both horizontally and 
laterally. It seems to be wholly necessary 
that this unit be of the oil immersed, shock 
proof type, with no high voltage possible 
at any outside point. We believe that the 
problem could not be solved if such units 
were not available. 

(b) An excursion range of the Potter- 
Bucky diaphragm sufficient to permit both 
roentgenoscopy and stereoscopic roentgen- 
ography. 

(c) The provision for drainage without 
interference with the roentgenoscopic ma- 
nipulations. 

(d) The provision of all of these features 
without interfering with cystoscopic uses 
of the table. 

The modifications made in the original 
model that would permit the foregoing pro- 
visions follow: 

The gear boxes for Trendelenburg and 
upright positions were placed considerably 
farther back toward the patient’s head. An 
earlier plan was to drop the gear shaft to a 
point near the floor, connecting either end 
to the gears by link belts. It was later 
found simpler to place the gears farther up 
and to first lengthen the milled gear rods 
and then attach them to the table 6 1/2 
inches nearer the head. In this manner all 
interference between the gear shaft and the 
oil immersed roentgenoscopic unit was 
avoided. The range of excursion from the 
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Kic. 1. Table elevated and bakelite top removed, 
showing “shock proof” oil immersed tube unit 
with worm gear movement. Potter-Bucky 
diaphragm is in position under patient’s head, 
leaving lower field free for roentgenoscopy. 


Trendelenburg to the upright position 1s 
unimpaired. 

It was necessary to discard the entire 
drip pan system and substitute an expan- 
sible funnel with a tube leading to an open 
pail on the floor. Two designs have been 
considered and it is not yet certain which 
may finally prove to be more acceptable. 

It was necessary also to discard the back 
rest (an accessory). A detachable model 
can be substituted. 

[It was necessary to replace the round 
head screws of the Potter-Bucky dia- 
phragm with flat head screws in order to 
reduce the outside width. 

The underneath bracing frame at the 
table head was removed and in its place a 
straight section of angle-iron was substitut- 
ed. This permits an excursion of the Pot- 
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KEY TO ILLUSTRATIONS 


The same numeral is used to designate a given 
part in each illustration which shows that part. 


Potter-Bucky Diaphragm 
A. Potter-Bucky diaphragm in high position. 
Roentgenoscopic field below is free (Figs. 1 and 2). 
B. Potter-Bucky diaphragm 
roentgenograms (Fig. 3). 


in position for 

C. Potter-Bucky diaphragm dial, exposure time 
(Figs. 2 and 3). 

D. Guides for loading cassettes. Easily reached 
in any position (Fig. 1). 

E. Spring catch releases lever; holds Potter- 
Bucky diaphragm in either position (Fig. 1). 

F. Track on which Potter-Bucky 
moves (Figs. 2 and 3). 


diaphragm 


G. Rollers running on F (Figs. 2 and 3). 
Oil Immersed Roentgenoscopic Unit 

H. Wheel and shaft governing all movements of 
roentgenoscopic unit (Figs. 1, 2 and 3). 

I. Track for lengthwise movements of rollers of 
roentgenoscopic unit (Fig. 1). 

J. Track for crosswise movements of rollers of 
roentgenoscopic unit (Fig. 1). 

K. Housing of bevel gear which transmits motion 
to worm gear (Fig. 1). 

L. Worm gear screws (Figs. 1 and 2). 

M. Worm gear boxes, grease packed (Figs. 1 and 
2). 

N. Roentgenoscopic unit transformers and tube 
included. Voltage limited to 110 (Figs. 1, 2 and 3). 

O. Current control (Figs. 2 and 3). 


P. Control box (Figs. 1, 2 and 3). 


Table Movements 


Q. Wheel and shaft operating gear 
elevation (Figs. 2 and 3). 


for table 
R. Gear boxes for table elevation (Figs. 2 and 3). 

S. Gear rods for table elevation (Figs. 
3). 


T. Wheel for movement of seat (Figs. 1, 2 and 3). 
a= j > 
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U. Clamps for compression of band (Figs. 1, 
2 and 3). 

V. Socket for tube holder (Figs. 1, 2 and 3). 

W. Angle iron, replacing all other frame bracing 
at table head. Also serves as stop for accessory back 
rest, if used (Fig. 3). 

X. Shutter control, fixed position (Fig. 1). 

Y. Boden cables conveying control to shutters 
(Figs: 1, 2 and 3). . 


> e 
Z. Shutters (Figs. 1, 2 and 3). 
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ter-Bucky diaphragm for the entire 

length of the table. The diaphragm 
being fitted with four side rollers, 
can be pulled- upward, entirely 
out the roentgenoscopic field. In 
either position it is held by a spring 
catch. 

The lever for winding the spring 
motor of the diaphragm was entirely 
replaced. It now moves in a horizon- 
tal rather than vertical plane. 

In these six changes no cystosco- 
pic convenience has been sacrificed 
unless it is the separate back rest. 
We have found the back rest to be an 
unused appendage. These changes 
having been made, it remained to 
arrange a hanger and track for the 
oil immersed unit. This would have 
been simple had we been content to 
roentgenoscope only in the horizon- 
tal position. 

To be adaptable to all positions 
it was necessary to actuate the 
tank lengthwise of the table with 
a worm gear. Considerable dif- 
ficulty was encountered in this but 
finally a specially turned gear was evolved 
which performs the entire excursion with 
3 1/2 turns of the control wheel. This same 
wheel, and its shaft, form the handle for 
manual movement of the tank crosswise of 
the table. 

The shutters are connected by Boden 
cables to the original shutter control, which 
is in a fixed position near the tank move- 
ment control. The control stand is also 
near the right hand. The cystoscopic table 
controls are all on the operator’s (cysto- 
scopist’s) left hand side of the table and 
all roentgenoscopic controls are on the op- 
posite side. The roentgenoscopic unit has 


a limit of 5 inches and 10 ma., while the 
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Fic. 2. Table partly elevated; bakelite top removed, Potter- 
Bucky diaphragm in high position, side view from roent- 
genologist’s position. 


overhead tube, Potter-Bucky exposure, 
may be supplied with any chosen power 
conveyed by an overhead line. A film may 
be in readiness in the diaphragm carriage’ 
Fic. 3. Same aspect as Figure 2; bakelite top in and instantly shifted into place and a prop- , 
“place. Potter-Bucky diaphragm in low position er diaphragm exposure made, rather than 
for roentgenography. | the always more or less make-shift expo- 
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sure possible with the underneath roent- 
genoscopic set-up. It has not been consid- 
ered necessary, or even desirable, to count- 
erbalance the Potter-Bucky diaphragm. 
This could be useful only when roentgeno- 
scopiag with patient upright, 15° or more 
above horizontal. In this position the 
diaphragm is easily lowered with cassette 
No. 1 in place, and it is not necessary to 
re-elevate the diaphragm as cassette No. 2 
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is placed more easily with,the diaphragm 
low. In table positions lower than this it 
is easier to move the diaphragm to the high 
position for re-loading. In fact, it is much 
easier to do this than to reach up and under 
as 1s necessary in the unmodified table.* 


*The writers cordially acknowledge the cooperation of Dr. 
Paul A. Bishop. Dr. Manges has made important suggestions 
from time to time as the work proceeded. Appreciation is also 
due Andrew Diedrich and William R. Jameison, of the Ameri- 
can Vacuum Company, who helped to solve many troublesome 
mechanical problems. 
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OsTEOMYELITIS AND COMPOUND FRACTURES 
AND OTHER INFECTED Wounps: TREATMENT 
BY THE MetHop oF DRAINAGE AND REST. 
By H. Winnett Orr, M.D., F.A.C.S., Chief 
Surgeon of the Nebraska Orthopedic Hos- 
pital, Orthopedic Surgeon Lincoln General 
Hospital, Consulting Orthopedic Surgeon 
Bryan Memorial Hospital, Lincoln, Nebras- 
ka. Cloth. Price, $5.00. Pp. 208, with 54 
illustrations. St. Louis: The C. V. Mosby 
Co., 1929. 


Dr. Orr has written a book which must be 
intensely interesting to all surgeons. He has 
emphasized the importance of “surgical rest” 
in infected wounds with a vigor which must 
impress all readers. As he himself says, no 
new principles are set forth in his work, but 
he has chosen the best of the teachings from 
Hunter’s and Lister’s days to the present time, 
and made from them a system of treatment, 
which he justly calls the “Orr Method ” The 
“method” consists essentially in thorough sur- 
gical opening of all infected areas, in osteomye- 
litis, acute or chronic, in compound fractures, 
and in wounds of the soft parts, followed by 
wide open packing with vaseline or vaseline 
gauze, and then fixation in plaster of Paris 
dressings, so arranged that no motion is possi- 
ble in the infected part. So far, all surgeons of 
experience can agree with the principles of ade- 
quate drainage followed by rest. This much 
has been taught by the most capable and ex- 
perienced surgeons the world over. 

It is only when Dr. Orr maintains that this 
method must be followed by complete wound 
neglect, inside of the plaster dressing, for long 
periods of time, that he runs foul of tradition. 
In so doing, he casts overboard all the estab- 
lished ideas as to wound dressing. The Carrel- 
Dakin method is thrown into the discard along 
with all other methods of wound cleansing, 
many of which have been of value to many 
surgeons. Dr. Ridlon says in the introduction 
to the book that he would be glad to have Dr. 
Carrel treat osteomyelitis by the Carrel-Dakin 
technique but that he would prefer to have any 
ordinary surgeon treat it by the “Orr Method.” 


It is certain that the elimination of frequent 
dressings inherent in the “Orr Method” is 
conducive to the patient’s comfort. Painful 
dressings are eliminated. The wel] advertised 
odor of patients so treated is really of minor 
importance, and can be handled, even in a large 
ward, through the use of electric fans. 

We have then to consider a method of in- 
fected wound treatment which violates many 
accepted surgical principles, but apparently 
goes back to fundamentals—a method which 
has been successful in many hands, including 
the present reviewer’s, but which has not been 
sufficiently proved to be accepted as routine. 

Many more surgeons must use the method 
with the “orthopedic viewpoint” in mind, be- 
fore it can be finally accepted. Dr. Orr must 
give us a much larger number of carefully re- 
corded successful cases, before we can accept the 
method without reservation. Meanwhile the 
method saves pain to the patient, trouble to the 
surgeon and should be widely tried. 

The book is very readable and the early 
chapters on Listerian and war surgery vividly 
recall the present neglect of previous worth- 
while surgical lessons. 

FREDERICK C. KIDNER. 


PHOTOGRAPHISCHEN (GRUNDLAGEN DES 
By Dr. Richard Herz, 
Frankfurt a. M. Paper, price 17.00 M.; 
bound, price 19.00 M. Pp. with 154 
illustrations. Leipzig: Georg Thieme, 1929. 
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The title of this book, which may be trans- 
lated literally as ‘“The Photographic Fundamen- 
tals of Roentgen Pictures,” is misleading. Its 
scope is much broader than is implied by these 
English words. It begins with a mathematical 
discussion of “Blackening, Contrast and Defi- 
nition,” includes roentgen-ray electricity, 
tubes, the physics of roentgen rays, light- 
sensitive emulsions, dark room processes, all 
phases of practical technical work and ends 
with a chapter on the skin doses given in 
roentgenography and roentgenoscopy. There- 
fore, a more descriptive title in English should 
read something like this, “The Physical and 
Technical Elements of Roentgenology.” 
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The book is divided into a “Theoretical” and 
a “Practical” part. In the former is treated 
what might broadly be termed the physics of 
roentgenology. The author goes into this more 
thoroughly and extensively than is usual in 
books intended for medical men. He makes 
frequent use of mathematical formulae, graphs 
and tables. While the reviewer is not qualified 
to discuss its accuracy from the standpoint of 
mathematics and physics, he feels that much 
useful information has been graphically pre- 
sented. 

The “Practical” part of the book was in- 
tended by the author to be a complete com- 
pendium of instruction in roentgen technique, 
to be used independently of the “Theoretical” 
part, if desired. There is, therefore, a certain 
amount of overlapping. The manipulation of 
roentgen apparatus, tubes, the Potter-Bucky 
diaphragm, intensifying screens, dark room 
construction and technique, exposure technique 
and film defects are among the subjects dis- 
cussed. There is even a chapter on roentgen- 
cinematography. 

As with most German books it is well done 
from the publishers standpoint, and the illus- 
trations are good. 

It impresses the reviewer as a good compen- 
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dium of technical information hough doubtless 
some technical procedures recommended therein 
in will not be accepted as the best by all 
readers. Ross GOLDEN. 
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GASTEIGER, H., AnD GRAUER, S. Zur Diag- 
nose der Doppelperforation des Augapfels 


mit Hilfe von Lufteinblasung in den Tenon- 
schen Raum. (The diagnosis of double 


perforation of the eyeball with the aid of 


air inflation of Tenon’s space). Fortschr. a 
d. Geb. d. Rintgenstrahlen, August, 1929, 40, 
272-278. 


In localizing foreign bodies of the eye it 
often happens that the foreign body is situated 
in the structures of the posterior wall of the 
eyeball without there being a possibility of 
determining whether or not the foreign body 
still lies within the eyeball or whether it has 
penetrated through the posterior wall of the 
eyeball into the orbit. Such a case was observed 
by the authors in a man twenty-three years of 
age, who was admitted to the clinic with the 
history of a foreign body of the eye, and in 
which the foreign body was localized to the 
posterior wall of the ey eball. Since the magnet 
failed to extract the foreign body it was sus- 
pected that this might already lie in the orbit, 
thus producing a double perforation of the 
eyeball. In order to definitely settle the ques- 
tion, 10 to 15 c.c. sterile air was insufflated into 
Tenon’ S Miia and the roentgenograms taken 
revealed that the foreign body had indeed 
penetrated into the orbit. 

Since an exact diagnosis of a double perfora- 
tion of the eyeball is very important from the 
point of view of therapeutic procedures, it 1s 
advocated that the air insufflation of Tenon’s 
space be attempted in all doubtful cases. 

The method is of real practical value and 
certainly superior to the more recently advocat- 
ed procedure of Speziale-Picciché who for the 
same purpose inject lipiodol into Tenon’ space. 
Lipiodol, being a contrast medium, may en- 
tirely obstruct the visibility of the foreign body 
and besides it may act itself as a foreign body. 
The unsuccessful attempts of Speziale-Picciché 
to inject air into Tenon’s space must be due to 
the fact that they used a straight cannula 
permitting the diffusion of the air into the 
subconjunctival and probably retrobulbar space 
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immediately following the injection. For this 
reason the authors use a curved cannula and 
after going through the conjunctiva they carry 
the needle between the conjunctiva and Tenon’s 

capsule for a short distance before inserting it 
into the Tenon capsule itself. Thus the escape 
of the air is prevented.—T. Leucutia. 


Bustin, E. Leist, M., and PRIESEL, R. 
Réntgenologische Studien am kindlichen 
Gebiss. I. Mitteilung. Das normale kind- 
liche Gebiss bis zum Durchbruch der 
Sechsjahr-Molaren. (Roentgenologic studies 
of milk teeth. I. The normal set of teeth in 
children till the eruption of the sixth year 
molars.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, July, 1929, 40, 80-88. 


On account of the technical impossibility 
of taking intraoral films in children, the inves- 
tigations were confined only to the front teeth 
and to the rami of the lower jaw, which could 
be examined in roentgen films. The frontal 
teeth were roentgenographed either in postero- 
anterior or less frequently in anteroposterior 
position (54 kv. , 130 ma. , 1/10 sec.), while the 
rami of the lower | jaw were roentgenographed 
according to the technique of Eisler. 

In a first series the roentgenologic appearance 
of the milk teeth was examined in infants from 
three weeks to five months of age. It was 
found that there is very little variation from 
the statistical data found in the textbooks, with 
the exception of the calcification of the left 
permanent molars. While according to Brady's 
schematic illustration of the temporary and 
permanent teeth the calcification of the cusps 
of the left molars has already begun in the 
twenty-fifth embryonal week and at birth the 
grinding surface already appears in the form 
of a united disc, the authors found that a 
roentgenologically visible calcification of the 
cusps appears only from the third to fifth 
month and that at this time there is as yet no 
union between the cusps. Comparative exami- 
nations on cadavers of the newborn and suck- 
lings revealed indeed that the grinding surface 
of the sixth has no calcium consistency and 
that it appears soft, elastic and of an opaque 
gray color, instead of white as in the case of 
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calciheation. This observation also clears up 
the fact that the grinding surface of the sixth 
shows the most severe defects in early rickets, 
while this would be unexplainable if one assumes 
that the calcification was already: complete at 
the time of birth. 

In a second series the examination was car- 
ried out in children between seven months and 
five years of age, and especially the relation of 
the milk teeth to the canalis mandibularis was 
studied. Orban is his article “Development 
and Histogenesis” has stated that the growth 
of the upper frontal teeth begins from a fixed 
line and is confined only to the oral portion of 
the germ. According to the authors’ investiga- 
tions the fixed line of the lower jaw corresponds 
to the canalis mandibularis, However, in con- 
tradistinction to Orban’s assumption, the 
germs of the lateral permanent teeth in their 
first development show a distinct separation 
from the canalis mandibularis. Thus the au- 
thors found that all molar germs are oblique and 
appear in their first development in an elliptic 
line near the alveolar margin separated by a 
relatively wide zone from the canalis mandibu- 
laris. In the second stage the sacs appear en- 
larged and nearer the canalis mandibularis; 
the teeth are still oblique, but somewhat less 
so than in the first stage. In the third stage 
the germ is already vertically placed and the 
entire space between the alveolar margin and 
the canalis mandibularis is taken in by the 
sacs; the crown is entirely calcified and with 
the beginning of root formation and absorp- 
tion of the alveolar process the eruption starts. 
The development of the premolar germs occurs 
in a similar way.—T. Leucutta. 





Imriz, Davin A., The radiographic and 
microscopic appearance of infections of the 
teeth and the surrounding tissues. Lancet, 
Aug. 24, 1929, 2, 375-378. 

Imrie insists on roentgenograms of the teeth 
showing fine detail, which enable one to recog- 
nize quickly and surely, minute variations 
from the normal or healthy, appearance of the 
teeth and surrounding tissues. Alterations 
produced in the bone as the result of infection 
are three: (1) thickening of the trabeculae 
with concomitant reduction in size and shape 
of the intertrabecular spaces, 1.e., sclerosis; 
(2) rarefaction of the trabeculae with the 
necessary enlargement of these spaces, and (3) 
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destruction varying from the loss of a few of 
the bony trabeculae to the production of 
macroscopic cavities in the bone. 

In 8 cases Imrie removed small pieces of bone 
of the alveolar process from around teeth 
reported as infected after roentgen-ray exam- 
ination. These fragments were removed by a 
small trephine of about 3 mm. mounted in the 
handpiece of a dental engine. The fragments 
were then fixed and stained and examined 
microscopically. 

The following are the author’s conclusions: 
(1) None of the slides revealed microorgan- 
isms, perhaps bacteriological culture would be 
necessary to establish their presence. (2) 
The osseous lesions are those that result from 
inflammation. (3) The roentgenographic ap- 
pearance corresponding to the inflammatory 
lesions are: (a) sclerosis, when the trabeculae 
present the so-called lines of secondary calcifica- 
tion; (4) a haziness of the trabecular shadows 
when the microscopic examination revealed the 
signs of inflammation. (c) This inflammation 
is accompanied by sclerosis when the inflam- 
mation is chronic. On the contrary, when the 
inflammation is acute, sclerosis is absent. (4) 
The histological and roentgenographic exam- 
Inations correspond in general with the clinical 
findings. (5) The particular image of the bone 


in the dental roentgenograms in the case of 


osteitis deformans may permit of an earlier 
diagnosis of this malady.—R. S$. Bromer. 


GRYNKRAUT, B., and Lewenrisz, H. Sur un 
cas de kyste dermoide de la langue, examen 
radiologique lipiodolé et contrôle opératorie. 
(On a dermoid cyst of the tongue; roentgeno- 
logic examination by means of lipiodol and 
operative check.) Bull. et mém. Soc. de radiol. 
méd. de France, January, 1929, 77, 50-52. 


A dermoid cyst of the tongue occurring in a 
girl twenty-two years of age is briefly described. 
At the time of examination there was a swelling 
of the tongue with edema, difficulty in swal- 
lowing and breathing and an elevation of 
temperature to 38°C. An incision of the infer- 
lor aspect of the tongue led to an evacuation 
of 30 to 40 c.c. of pus, followed by improvement 
in the general condition of the patient. The 
cystic cavity was explored by means of lipiodol 
and it was found to be a dermoid cyst, no doubt 
of congenital origin. The cyst was extirpated 
and complete healing resulted —T. Leucutia. 
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CORYLLOS, Pot. N., and BIRNBAUM, GEORGE 
L. The size of the consolidated lung in lobar 
pneumonia. Am. J. M. Sc., July, 1929, 778, 
15290. 

The size of the affected lobes in lobar pneu- 
monia, contrary to the generally accepted opin- 
ion, is smaller than that of the healthy lobes. 
The enlargement of the consolidated lung 1s 
only apparent and is due to the collapse of the 
healthy lung when the thoracic cavity 1s 
opened. 

A careful analysis of the physical and especi- 
ally the roentgenographic findings shows facts 
different from the above general opinion. The 
following are some of the points discussed by 
the authors: (1) The constant elevation of the 
diaphragm on the affected side. (2) The ab- 
sence of displacement of the heart and trachea 
toward the healthy lung. (3) The often re- 
ported displacement of the heart and medias- 
tinal structures toward the affected side. (4) 
The roentgenographic findings in experimental 
pneumonia in dogs which are not unlike those 
found in atelectasis. 

The decreased size of the pneumonic lobe, 
as shown by roentgen examination of the 
chest and post-mortem studies of the lung 
following clamping of the trachea points to a 
similar pathogenesis in pneumonia and atelec- 
tasis.— Karl Kornblum. 


Corytios, Pot. N. Bronchoscopic findings in 
lobar pneumonia. dm. F. M. Sc., July, 1929, 
178, 8-15. 


The author reports g cases in which broncho- 
scopy was used in the treatment of lobar pneu- 
monia. He does not make any conclusions as 
to the efficacy of the bronchoscopy except 
that it was not a shock to patients even when 
their condition was poor. In the series 6 
patients recovered and 3 died. 

In every one of the cases the bronchus 
corresponding to the affected lung area and 
only this one was found occluded with viscid 
exudate and air circulation interrupted. The 
author’s findings seemed to support the experi- 
mental facts upon which the theory was based 
that lobar pneumonia starts as a pneumococcic 
atelectasis.—Karl Kornblum. 
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BeELor, J., Nesour, and DEruas. Un cas de 
métastase pulmonaire: sarcome. (A case of 
pulmonary metastases from sarcoma.) Bull. et 
mém. Soc. de radiol. méd. de France, February, 
19295 Foy 1735774 
A case of a huge tumor of the right lower 

lung is described in a girl fifteen years of age 

who two years previously had an amputatien 
of the right thigh for a sarcoma of the femur. 

Through the fact that later similar tumors 

appeared in other regions a diagnosis of metas- 

tatic sarcoma was made. 

The condition at the roentgen examination 
gave the impression of a cystic collection 
rather than that of a metastatic sarcoma. In 
connection with this it is emphasized that a 
differential diagnosis between certain types of 
metastases and cysts, especially hydatid cyst, 
is often impossible.—T. Leucutia. 


Konstam, G. L. S. Syphilis of the lung with 
pulmonary arteritis (Ayerza’s disease). 
Lancet, Oct. 12, 1929, 2, 756-762. 

The author, in reviewing the literature of 
syphilis of the lung with pulmonary arteritis, 
states that in 1901, Professor Ayerza of the 
National University of Buenos Aires drew 
attention in an unpublished clinical lecture to 
the morbid entity of “‘cardicos negros,” a 
syndrome which Escudero claims to have 
shown in 1905 to be associated with generalized 
sclerosis of the pulmonary artery and hyper- 
trophy of the right ventricle. Ayerza left no 
written account of his observations, but if we 
accept his pupil Arrillaga’s writings as embody- 
ing the teaching of his master, Ayerza’s claim 
to a place in medical nosology must be based 
on his discovery of the “black cardiac,” 
syndrome due to syphilis of the lung and pul- 
monary arteries. The many accurate macro- 
scopic and microscopic descriptions of undoubt- 
ed syphilitic pulmonary arteritis, confirmed 
by Warthin’s and Elizaldo’s demonstration 
of the Spironema pallidum in the wall of such 
arteries, have placed the existence of this 
entity on a sound footing. 

Konstam reports one case. The roentgen- 
ray examination showed enlargement of the 
heart to the right and the left, the cardiac 
shadow presenting a globular appearance. The 
left border of the heart lay three-quarters of 
an inch external to the mid-clavicular line.” 
The pulmonary artery was unduely prominent, 
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lying below the aortic knuckle. Both lung 
roots were obscured by the large cardiac 
shadow. General coarse mottling was shown 
at the roots of both lungs. The patient, admit- 
ted with cyanosis, severe though by no means 
black, with congestive heart failure, with 
edema, yet with normal heart sounds was at 
fisst regarded as a case of heart failure with 
normal rhythm, probably due to syphilis 
affecting the orifices of the coronary arteries. 
The roentgen-ray appearance showing no 
aortic enlargement, but prominence of the 
pulmonary artery, shed doubt on this pre- 
liminary diagnosis, and it was not until 
necropsy was obtained that the exact nature 
of the underlying lesion was determined. The 
necropsy report was: “Failure of the hyper- 
trophied right heart. Syphilitic interstitial 
fibrosis of lungs and extensive endarteritis of 
the pulmonary artery.” 

Any disease process leading to pulmonary 
hypertension may produce symptoms clini- 
cally indistinguishable from Ayerza’s disease. 
Chronic disease of the lung and pleura, chronic 
valvular lesions of the heart, particularly 
mitral stenosis, congenital morbus cordis, 
malformations of the pulmonary artery, thor- 
acic deformities, should all be excluded be- 
fore the diagnosis is suggested. Erythremia 
(Vaquez-Osler’s disease) must also be excluded. 
Reliance must be placed on the clinical, 
roentgenographic and electrocardiographic evi- 
dence of dilatation and hypertrophy of the 
right ventricle and pulmonary artery, together 
with evidence of syphilis—R. S. Bromer. 


DaNELIUS, GERHARD. Experimentelles über 
den Verlauf der oberen Lungengrenze im 
Réntgenbilde. (Experiments on the course of 
the upper borders of the lungs in the roent- 
genogram.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, August, 1929, 40, 249-261. 


The accessory shadow of the second rib 
was studied by means of experimental roent- 
genograms. Cadavers, after the subsidence of 
the rigor mortis, were placed in a sitting posi- 
tion and roentgenograms of the upper portions 
of the lungs were taken. Then the thorax was 
opened, the lungs separated from the pleura 
and second roentgenograms made. Finally, 
the apical pleura was sprayed with contrast 
‘solution and third roentgenograms taken. 

It was found that the accessory shadow of 
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the second rib as demonstrated in the first 
roentgenogram corresponded to the ‘apical 
pleura and consequently to the upper border 
of the lungs in the second and third roentgeno- 
grams. Thus the statement of Albers-Schénberg 
that the accessory shadow of the second rib 
represents the upper border of the lungs is ex- 
perimentally proved. 

In the course of the experiments it was also 
found that a great part of the medial portion 
of the upper lung is superimposed in the roent- 
genogram by the mediastinum and spine. It 
is suggested that lesions occurring in this 
region, as for example, tuberculosis, might 
entirely escape detection. 

Further experiments are in progress in order 
to determine the best technique for the roent- 
genologic visualization of these superimposed 
portions of the lung.—T. Leucutia. 


St. Graur, Emit. Imaginea radiologicé a 
lobului venei azygos. (The roentgenologic 
image of azygos lobe.) Clujul med., October, 
1929, 70, 479-481. 

Three cases of azygos lobe are briefly describ- 
ed and their roentgenograms presented. 

In connection with this the roentgenologic 
appearance of the azygos lobe is discussed. 
Differential diagnosis includes — substernal 
thyroid, thymic enlargement and especially 
pleuritic bands.—T. Leucutia. 


DE ABREU, MANoEL. Radiogéometrie du médi- 
astin. (Roentgen geometry of the medias- 
tinum.) Bull. et mém. Soc. de radiol. méd. 
de France, February, 1929, 77, 66-69. 


The mediastinum represents a geometrical 
space containing the tracheobronchial air tube 
and compact tissues (such as the cardiovascular 
walls, blood, lymph nodes, lymphatic vessels, 
connective tissue, pleura, thymic capsule, 
ligaments, pericardium and fat. While the 
tracheobronchial air tube shows a variation in 
contrast which is sufficient for its differentia- 
tion, the compact tissues, which in fact are the 
most important from the point of view of 
differential diagnosis, do not permit discern- 
ment between themselves. 

The author analyzed the geometric arrange- 
ment of the tissue elements of the mediastinum 
and the influence resulting therefrom on the 
roentgen visibility of the mediastinal contents. 
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The geometric relation of the lung and medi- 
astinum (convex linear outline) 1s especially 
important from this standpoint. 

The conditions were checked up on paraffin 
molds taken on cadavers and it was found that 
the roentgenograms of the molds gave images 
which were identical to those of the anatomic 
mediastinum. 

The conclusion is reached that the contour 
and the degree of opacity of the mediastinal 
contents are determined not by the specific 
density of the individual tissue elements, as 
hitherto supposed, but by the depth of the 
mediastinum, as a whole, and by the configura- 
tion of the lung-mediastinal surface.—T. 
Leucuttia. 


ARMAND-DELILLE, P.-F., Lesrocquoy, Cu., 
and VIBERT, J. Etude critique de la 
séméiologie de l’adénopathie trachéo-bron- 
chique tuberculeuse de l’enfance. (Critical 
study of the semeiology of tuberculous 
tracheobronchial adenopathy in infants.) 
Presse méd., Sept. 28, 1929, 37, 1262-1265. 


The anamnestic data as well as the clinical 
signs are of little help in the diagnosis of 
tracheobronchial adenopathy in children. The 
roentgen examination forms the sole method of 
diagnosis. 

In analyzing the value of the roentgen 
examinations in different views, the authors 
arrive at the conclusion that the examination 
in the posteroanterior view gives information 
only in case of involvement of the lymph 
nodes lateral to the trachea or of the inter- 
bronchial lymph nodes on the right side, and 
that, even here, caution must be exercised so 
as not to confuse the normal vascular shadows 
or opacities due to pulmonary lesions with the 
shadows of the lymph nodes. 

The examination in the oblique view does 
not give much additional information. 

The examination in the straight lateral view, 
on the contrary, leads to excellent results 
since it permits the exploration of the clear 
space in front of the vertebral column. This 
is important especially in the diagnosis of 
enlargement of the lymph nodes at the tracheal 
bifurcation or of the left interbronchial lymph 
nodes. 

It is advised that roentgenograms in the 
posteroanterior and in the straight lateral 
position be taken as a routine procedure in all 


and Radium Literature à 


97 


cases suspicious of tracheobronchial adeno- 
pathy.—T. Leucutia. 


Lenk, RoBERT. Systematische Mediastinal- 
diagnostik, erläutert am Beispiel der malignen 
Thymustumoren. (Systematic mediastinal 
diagnosis, illustrated by cases of malignant 
tumors of the thymus.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, August, 1929, %0, 278-283. 


The difficulty of the roentgenologic diag- 
nosis in mediastinal conditions lies in the fact 
that the mediastinal space contains organs and 
pathological processes which absorb and diffuse 
the rays to an equal degree. This means that 
the different intensities of the roentgenologic 
shadows which are of such great aid in the 
diagnosis of lung tumors are of absolutely no 
avail in the mediastinal diagnosis. 

The criteria which can be used to some 
extent in establishing differential diagnosis of 
different mediastinal tumors are: the position 
and situation of the projected shadow, its 
relation to the neighboring organs, its symmet- 
rical or asymmetrical appearance, its contour 
(elliptic, rounded, etc.), and especially its 
radiosensitiveness, the so-called roentgen thera- 
peutic test. 

Three cases are briefly described in which 
the diagnosis was established on the basis 
of the above criteria. Later post-mortem 
examinations confirmed the diagnosis.—T. 
Leucutta. 


Mixrer, CHARLES G., and CLIFFORD, STEWART 
H. Congenital mediastinal cysts of gastro- 
genic and bronchogenic origin. Ann. Surg., 
Oct., 1929, 90, 714-729. 

Mediastinal tumors are rarely encountered 
in children. In 1928 Kerr collected 139 
thoracic dermoids and teratomas and only 11 
occurred in the first decade of life. The 
authors report 3 cases, 2 of which were ap- 
parently gastrogenic in origin and one 
bronchogenic. The symptoms are usually 
those of pressure. The course of the disease 
has been divided into a latent and active 
stage. Some of the lesions may be discovered 
accidentally or at post mortem, never having 
caused any symptoms. The 3 cases reported 
here were in children seven weeks, three 
months, and twenty-two months old, the* 
last being the only one to survive, and this 
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case has been followed for eight months. ‘The 
authors recommend a one stage operation 
without drainage. They state that roentgeno- 
graphic study is of little aid in the differential 
diagnosis. They discuss the origin of the tera- 
tomas in this region from an outbud of the 
foregut in the four millimeter embryo and 
describe the possibilities of the gastrogenic 
and bronchogenic origin of mediastinal cysts. 


—E. P. Pendergrass. 


ScHERF, D., and Zpansky, E. Réntgenkymo- 
graphische Schreibung von echtem Herzal- 
ternans beim Menschen. (Roentgen kymo- 
graphic tracings of true alternating heart 
in man.) Fortschr. a. d. Geb.d. Rintgenstrahlen, 
July, 1929, 40, 60-63. 


All attempts to observe or register roentgeno- 
graphically the alternation in the heart activity 
of the pulsus alternans in man have remained 
fruitless. 

By making use of roentgen kymography the 
authors investigated the changes of the size 
of the heart following intravenous injection 
of atropine and adrenalin, following the inhala- 
tion of amyl nitrate and in a case of paroxysmal 
tachycardia. 

Stimulated by the results obtained by these 
investigations, they also applied the roentgen 
kymograph in a case of pulsus alternans 
occurring in a man forty-five years of age who 
in 1914 suffered from severe dysentery with 
complicating articular rheumatism, in 1921 
developed signs of acromegaly and in 1928 
came under observation with a progressive 
insufficiency of the heart. 

Pulsus alternans was so pronounced that 
only every second pulse beat could be felt, 
that is, of the 80 regular heart beats, only 40 
were transmitted to the periphery. The 
kymograph revealed that each greater con- 
contraction of the heart was followed by a 
smaller contraction. Three explanations are 
possible for this alternating function of the 
heart: (1) either certain parts of the left ven- 
tricle contract only feebly or show no contrac- 
tion at all (partial hyposystolia or asystolia); 
(2) or the entire heart contracts alternatingly 
(total alternating systolia), (3) or primary 
dynamic conditions produce difference in the 


e rate of the contractions of the heart (Wencke- 


bach). 


The roentgen kymograph does not 
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indicate which of the three possibilities is the 
correct one.—T. Leucutta. . 


Popp, L. Despre un caz interesant de megaoes- 
ofag. (An interesting case of megalo- 
esophagus.) Clujul med., September, 1929, 
10, 432-435. 


A case of megalo-esophagus is described in 
a woman forty-two years of age who was 
observed roentgenologically for a period of 
five years. The first examination made in 1923 
revealed two spastic zones of the esophagus, 
one at the level of the aortic arch and another 
just above the cardia, there being at that 
time only a very slight enlargement of the 
lumen of the esophagus. The examination 
five years later revealed the evidence of only 
one spastic zone (above the cardia) and an 
enormous dilatation of the entire esophagus. 

The patient was first treated by forced 
dilatation, with an improvement lasting for 
a period of one and a half years, and then with 
administration of papaverine and atropine, 
with an improvement lasting for over two 
years. 

Based on the fact that the first examination 
revealed only spastic areas and that the 
patient responded favorably to the papaverine- 
atropine treatment, the opinion is expressed 
that the condition must be the result of a 
functional spasm of the esophagus, later 
resulting in secondary dilatation with megalo- 
esophagus.—T. Leucutia. 


ZWICKER, A. Ein Fall von Hernia diaphrag- 
matica dextra hepatis nebst Beispielen zur 
Differentialdiagnose. (A case of hernia dia- 
phragmatica dextra hepatis with a consider- 
ation of differential diagnosis.) Fortschr. a. d. 
Geb. d. Rintgenstrahlen, July, 1929, 40, 51- 
57- 


A case of right-sided diaphragmatic hernia 
is described in a man twenty-nine years of 
age who at the time of examination, apart from 
a chronic bronchitis and frontal sinus catarrh, 
presented no symptomatology. 

Two cases of diaphragmatic paralysis result- 
ing from tumor compressions are added for 
the consideration of the differential diagnosis. 

The conclusion is reached that diagnosis 
can be made only by exclusion and that the 
diagnosis is always more difficult on the right 
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side than on the left. Even the application of 
pneumoperitoneum cannot establish a definite 
differentiation between hernia and relaxation 
of the diaphragm.—T. Leucutia. 


ABDOMEN 


Curray, M., Lomon, A., and ALtspor, G. La 
vésicule biliaire; sa topographie radiologique 
et clinique; son exploration par le palper 
abdominal. (The gall-bladder; its roent- 
genologic and clinical topography; its ex- 
ploration by abdominal palpation.) Presse 
méd., Nov. 6, 1929, 37, 1437-1440. 


The use of cholecystography has led to a new 
topography of the gall-bladder, especially as 
regards its relation to the spine and to the 
anterior abdominal wall. 
the gall-bladder as demonstrated in cadavers 
or found on the operating table did not always 
correspond to the position in the living has 
been long suspected but it remained for 
cholecystography to provide the definite proof. 

Authors found in this respect that the topog- 
raphy of the normal gall-bladder varies from 
one individual to the other and in different 
positions of the same individual. 

The variations from individual to individual 
depend on the general anatomic type of the 
patient (hypersthenic, sthenic, hyposthenic, 
or asthenic), on the tonus of the gall-bladder 
(orthotonic, atonic, stasic, ptotic, etc.), and 
on the influence of the neighboring organs 
(high liver in plethoric and obese patients, low 
liver in thin patients. etc.). 

The variations due to changes in position 
depend on whether examination is done with 
the patient standing, or lying on his back or 
face downward. The relation of the gall- 
bladder to the vertebral column and to the 
anterior abdominal wall was studied in all these 
instances. 

(1) In dorsal decubitus the gall-bladder 
assumes the classic position described by anat- 
omists and found at operation. Thus it lies 
obliquely outward and downward just under- 
neath the border of the liver, in many instances 
nearing the horizontal plane. 

(2) In the standing or sitting position, due 


to the sinking of the liver, there is a sinking of 


the gall-bladder, its lower pole occasionally 
reaching as far down as the iliac crest. 
(3) In ventral decubitus it occupies an inter- 


That the position of 
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mediate position between that of the standing 
(or sitting) position and dorsal decubitus and 
its axis is nearer the vertical line. 

(4) In left lateral decubitus it moves towards 
the midline and the anterior abdominal wall. 

Based on the above cholecystographic find- 
ings the authors dev eloped two new methods 
of palpation for the clinical exploration of the 
gall-bladder. As is known, uneil now the 
gall-bladder was palpated either with the 
patient on the back by placing the hand under- 
neath the lower border of the liver, or in rare 
instances, according to Murphy’s method. 

The two new methods proposed by the auth- 
ors are: (a) exploration with the patient in 
left lateral decubitus, and (4) exploration 
with the patient in sitting position. 

(a) For the exploration in left lateral decu- 
bitus, the patient is placed on hisleft side (nearly 
reaching ventral decubitus) with the lower 
extremities flexed and the spine curved. The 
examining physician stands behind the back 
and with the right hand palpates the epigastric 
region near the midline. 

(2) In the exploration with the patient in 
sitting position the patient is seated at the 
edge of the bed with the spine passively curved, 
the head bowed and with the hands holding 
the edge of the bed. The examining physician 
stands to the right of the patient and places 
his right hand, palm upward, and fingers in 
extension, horizontally on the abdominal wall 
just a little to the right of the umbilicus. 
After complete relaxation the hand is pressed 
in until the tips of the fingers reach the 
vertebral column and then the fingers are 
Hexed upward towards the lower border of the 
liver. In this manner the fingers reach the 
region of the hilus of the neck of the gall- 
bladder and any pain localized to this region 
is immediately detected. 

The two methods are of value especially in 
mild cholecystitis without definite clinical 
symptomatology and in all instances in which 
an exact localization of the source of pain (gall- 
bladder, pylorus, duodenum) is necessary.—T. 
Leucutia. 


HANGANuT, Marius. Fluidobaritul, un nou 


preparat de bariu pentru explorarea tubului e 


digestiv. (Fluidobarit, a new barium prepara- 


tion for the exploration of the digestive 
, 1929, 70, 493." 


tract.) Clujul med., October 
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A new barium preparation is described, the 
formula of which is as follows: 
Baryum sulfuricum praecip. pulv. 


subtil. 100 gm. 
Sugar 20 gm. 
Inoffensive aromatic substance OS. 
Distilled water 200 C.C. 


‘The advantages of the preparation are that 
a perfectly. homogeneous suspension of the 
barium sulphate is produced and that on 
account of this it can be kept ready for exam- 
ination at any time. 

Comparative tests with citobaryum and 
ventrobarit revealed that the fluidobarit is 
superior inasmuch as the suspension lasts for 
a much longer time.—T. Leucutia. 


SCHOLTZ, ANDREAS, and Monos, Ernst. Magen- 
R6ntgenuntersuchungen in Ephedrinwir- 
kung. (Gastric roentgen examinations in 
ephedrine action.) Fortschr. a. d. Geb. d. 
Rontgenstrahlen, August, 1929, 40, 262-266. 


Since the chemical composition of ephedrine 
is similar to that of adrenalin, it is only natural 
that their biological action should also be more 
or less similar. Experiments were carried out 
by the authors in order to determine the effect 
of ephedrine on the human stomach. 

First a routine gastric examination by means 
of a contrast meal was undertaken, then the 
next day 0.05 gm. ephedrine (Merck) was 
injected, and ten to fifteen minutes later a 
second gastric examination made. Twenty-two 
cases were used for these experiments. 

It was found that ephedrine has an inhibiting 
action on the tonus and peristalsis of the 
stomach, and that it prolongs the emptying 
time. A direct action on the pylorus could not 
be demonstrated. The effect of the ephedrine 
on the stomach, as a whole, is more uniform 
and more permanent than that of adrenalin. 
Its therapeutic application is indicated in the 
cases in which a delay in the empyting of the 
stomach is desired. No untoward symptoms 
were observed from its use.—T. Leucutia. 


ALBRECHT, H. U.  Réntgenologisches und 
Klinisches zur Frage des Ulcus carcinoma- 
tosum ventriculi. (Roentgenological and 
clinical consideration of the question of ulcus 
carcinomatosum ventriculi.) Fortschr. a. d. 

e Geb. d. Rontgenstrahlen, July, 1929, 40, 2 


- The author presents a case of a penetrating 


Abstracts of Roentgen and Radium Literature 


JANUARY, 1930 
ulcer localized to the posterior wall of the 
stomach in a woman thirty-one years of age 
who had gastric symptoms for a period of two 
years. The roentgen examination revealed a 
crater at the site of the ulcer which could not 
be classified either roentgenologically or clini- 
cally as malignant but which later on micro- 
scopic examination proved to be carcinoma. 
In connection with this, the author discusses 
the incidence of carcinoma in old gastric ulcers. 
He also considers the roentgenologic signs 
which might lead to an earlier diagnosis of the 
condition and arrives at the conclusion that in 
some instances diagnosis is entirely impossible. 
The morphologic changes of the mucous 
membrane of the stomach as a rule show 
nothing of diagnostic importance.—T. Leucutia. 


TrxiEr, LÉON, RoNNEAUX, GEORGES, and DE 
SEzE, S. [mage diverticulaire du bulbe 
duodénal par ulcus extériorisé intra-pancréa- 
tique. (Diverticular image of the duodenal 
bulb produced by an ulcer penetrating into 
the pancreas.) Bull. et mém. Soc. de radiol. 
méd. de France, January, 1929, 77, 21-25. 


A case of penetrating ulcer of the duodenal 
bulb with perforation into the pancreas is 
described in a man thirty-nine years of age. 
This case is interesting because of the peculiar 
location of the ulcer, the absence of other 
deformities of the bulb and especially because 
of the similarity of the lesion to a true divertic- 
ulum of the duodenum. 

Following surgical intervention which con- 
sisted in a posterior transmesocolectomy and 
gastroenterostomy, there was complete healing. 
— e Leucuiia. 


N6scHEL, E. Réntgenologische Beobachtun- 
gen der Diinndarmfunktion bei der Colitis 
haemorrhagica acuta im Kindesalter. (Roent- 
genologic observations on the function of 
the small intestine in acute hemorrhagic 
colitis in children.) Fortschr. a. d. Geb. d. 
Rontgenstrahlen, July, 1929, 40, 76-78. 


The series includes 25 cases of acute hemor- 
rhagic colitis observed in children under five 
years of age. 

The procedure of examination consisted in 
the administration of a barium mixture on an 
empty stomach, and subsequent roentgen 
examinations made at one, three, ten and twen- 
ty-four hour intervals, p.c., films being taken 
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in both ventrodoreal and dorsoventral positions. 

According to the severity of the symptoms, 
the cases were divided into three groups: (1) 
rather mild cases of short duration, without 
toxic manifestations (8 cases); (2) moderately 
severe cases with gradual loss of strength and 
occasional heart weakness (5 cases); (3) very 
severe cases with marked nutritional distur- 
bances, toxicosis and lethal outcome (12 cases). 

The examination revealed that the roent- 
genologic appearance of the functional disturb- 
ances of the small intestine depends on the 
severity of the clinical picture. While in cases 
of Group 1 except for the rapid emptying there 
was practically no demonstrable roentgen 
evidence of the disease, in Group 2 there was 
a peculiar distribution of the barium with 
areas of accumulation of gas and in Group 3 
there was always a severe disturbance of the 
motility. This consisted in atonicity and spas- 
ticity of the different segments of the small 
intestine, with very marked accumulation of 
gas in the atonic segments and with a peculiar 
distribution of the barium in the spastic 
segments. The normal relief of the mucosa of 
the small intestine was also severely disturbed. 
-—T. Leucutia. 


AMBERGER and ROvekamp. Ein Beitrag zur 
benignen Diinndarmstenose. (A contribut- 
ion to benign stenosis of the small intestine.) 
Fortschr. a. d. Geb. d. Rintgenstrahlen, July, 
1929, gO, 58-60. 

A case of stenosis of the small intestine re- 
sulting from dysentery is described in a woman 
forty-six years of age, and drawings of the 
roentgenograms are presented. 

The interesting part of the case is that the 
loop of the ileum adjacent to the stenosis 
showed an enormous dilatation with a residue 
lasting as long as five days. Following resec- 
tion of the involved loop there was healing and 
a roentgen examination six weeks later revealed 
normal conditions.—T. Leucutia. 


Czepa, Atois. Weitere Beiträge zur Rönt- 
gendiagnostik der Appendix. (Further con- 
tributions to the roentgen diagnosis of the 
appendix.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, August, 1929, 40, 214-241. 


A few years ago the author published a de- 
tailed article with regard to the roentgen diag- 
nosis of appendicial disease. On the basis of new 
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observations and as a result of contributions by 
wu investigators the subject is reopened. 

Procedure of examination. A mixture of 
Mei and epsom salts is used for the visualiza- 
tion of the appendix. Citobarium and eubaryt 
will best serve the purpose. The amount of 
epsom salts used is individual and depends on 
the effect produced. If, for example, anam- 
nestic data reveal that a patient hagone to three 
diarrheic stools per day before the examination, 
two teaspoonfulsof epsom salts isadministered, 
which corresponds to the amount given in the 
average patient. If, however, the first adminis- 
tration of two teaspoonfuls of epsom salts does 
not produce the required effect, at subsequent 
examinations it is increased to three or more 
teaspoonfuls, until four to five bowel move- 
ments per day are obtained. 

The purpose of the epsom salts is to increase 
the bowel activity and thus to produce a filling 
of the appendix. At least three examinations 
are necessary before one can safely say that 
there is non-filling of the appendix. In order to 
produce a longer sojourn of the barium mixture 
in the cecal region, normal barium meals are 
given between the barium-epsom salts mixtures. 

The detailed procedure is as follows: If the 
patient is hospitalized, a barium-epsom salts 
mixture is adminstered in the morning. This 
examination, as a rule, includes also a detailed 
observation of the stomach and duodenum. 
The same evening a barium meal is given. The 
second morning the appendix is examined for 
the first time. If there is filling of the appendix 
the examination is completed. If the appendix 
shows no filling or only partial filling (short 
appendix), a second barium- -epsom salts mix- 
ture is given (containing the same amount or, 1f 
the effect was unsatisfactory, an increased 
amount of epsom salts). In the evening a second 
normal barium meal is adminstered. The third 
morning a second examination of the appendix 
is made. Should the appendix still show non- 
filling a third barium-epsom salts mixture is 
administered and the same evening a third 
barium meal is given. The fourth morning the 

appendix is examined for the third time and this 
examination is declared as final whether there 
is a filling or a non-filling of the appendix. 

If the examination is done at the office, the 
barium-epsom salts mixture is adminstered at 
home in the evening and the barium meal is 
given the following morning, the examinations 
being carried out always in the afternoon. 
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If there is a possibility of examining the pa- 
tient both in the morning and late in the after- 
noon the observations can be carried out at ten 
to twelve hour intervals, and thus the entire 
examination shortened to a period of two days. 

In some instances a barium enema completes 
the examination. 

2. The non-filling of the appendix. If follow- 
ing the administration of three barium-epsom 
salts mixtures the appendix could not be visual- 
ized, there is a “non-filling”’ of the appendix. 

The author is of the opinion that every ap- 
pendix which did not fill is to be declared sus- 
picious of being pathological. Other indirect 
signs such as pain on pressure in the region of 
the appendix, certain changes pertaining to the 
cecum, ileum and ileocecal valve, are in this 
respect of considerable aid. (a) Form changes of 
the cecum. This may be due to adhesions re- 
sulting in abnormal positions of the cecum, 
lower part of the ascending colon and terminal 
portion of the ileum. Special attention is called 
to a peculiar lengthening of the cecal tip ob- 
served by the author several times and in 3 
cases controlled at post mortem which is al- 
ways associated with very severe inflammation 
of the appendix. (4) The terminal portion of 
the ileum. Although a delay of barium in the 
terminal portion of the ileum is considered by 
many authors as indicative of a pathological 
appendix, the author found that this is often 
the result of a delayed emptying of the stomach 
due to retention caused by different stomach 
conditions (such as stenosis, infiltration, etc.). 
An ileal stasis therefore is not significant of a 
diseased appendix. (c) Cecal stasis. The same 
may be said of cecal stasis. (d) Changes in the 
stomach, duodenum and gall-bladder. Certain 
authors claim that affections of the stomach, 
gall-bladder, kidneys and especially periduo- 
denitic changes often produce appendicial irrita- 
tion. According to the author’s estimation, 
there is no basis for such an assumption. (e) 
Insufficiency of the ileocecal valve. More re- 
cently no significance whatsoever is attributed 
to the insufficiency of the ileocecal valve. (f) 
Pressure pain in the appendicial region. The 
pressure pain is of great importance in the case 
of non-filling of the appendix and indicates a 
pathological condition. In case of normal filling 
of the appendix the pressure pain is of no 
significance. 

3. The emptying time of the appendix. A 
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delayed emptying of the appendix does not 
necessarily mean a pathological condition’ It is 
true that retention in the appendix frequently 
results in appendicial symptoms. On closer 
scrutiny, however, one finds that such appen- 
dicial retentions and the symptoms resulting 
therefrom are associated with constipation and 
that following the administration of cathartics 
the appendix empties and the symptoms dis- 
appear. The author therefore does not agree 
with Fraenkel that an appendico-stasis which 
produces irritative symptoms forms an indica- 
tion for appendectomy and that a prompt heal- 
ing results from such a procedure. 

4. The short appendix. An abnormally short 
appendix is always suspicious of pathological 
changes. Four cases with a short appendix are 
described briefly in which at operation a 
diagnosis of pathological appendix was con- 
firmed. This, however, does not exclude the 
possibility of a normal short appendix. The 
author observed at anatomical section an ap- 
pendix which was only 3.5 cm. long and which 
proved entirely normal. 

Since the abnormal shortness of a pathologi- 
cal appendix is due in the majority of the cases 
to an obliteration of the distal portion of the 
appendix, a demonstration of pressure pain and 
of changes in position, as well as anamnestic 
data, are here of great diagnostic significance. 

5. The adherent and kinked appendix. De- 
creased mobility or motility and fixation of the 
appendix are the characteristics of an adherent 
appendix, while the form changes indicate a 
kinked appendix. This latter, however, has to 
be interpreted with great caution since a roent- 
genologic visulization of a kinked appendix is 
often the result of the projection of the appendi- 
cial shadow under different angles. 

6. Appendix shadow. The different appear- 
ances of the filled appendix such as bead form, 
appendicial concrements, filling defects, and 
stenosis, indicate different types of appendices, 
but they do not necessarily mean pathological 
conditions. If, however, the partial, non-filling 
of the appendix is constant at several examina- 
tions, a severe inflammatory condition or at 
least abnormal irritative changes may be as- 
sumed. The process is somewhat similar to the 
changes observed in spastic colitis and are as 
such to be interpreted. 

7. Fleeting filling of the appendix. Not infre- 
quently appendices fill very shortly following 
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the administration of the barium and within ten 
to twelve hours they show a complete emptying. 
The meaning of this phenomenon 1s not as yet 
clearly understood.—T. Leucutta. 


Iacosovict, I., HAncanut, M., and SpARCHEZz, 
T. Consideratiuni asupra unui caz de sin- 
drom a lui Hirschsprung. (A consideration of 
a case of Hirschsprung’s syndrome.) Cluju/ 
med., October, 1929, 70, 475-479. 


A case of Hirschsprung’s syndrome was ob- 
served in a man thirty-eight years of age pre- 
senting active symptomatology for a period of 
two years. The roentgen examination revealeda 
very marked enlargement of the sigmoid, de- 
scending colon and the entire transverse colon 
with an area of non-filling in the region of the 
lower portion of the descending colon indicating 
partial stenosis. At operation it was found that 
the megalocolon was the result of a strangula- 
tion of the ascending colon just above the cecum 
by a band about 1 cm. in diameter which ex- 
tended from this point crosswise over the ab- 
dominal cavity and, pressing on the lower 
portion of the descending colon (where the 
non-filling in the roentgenogram was observed), 
inserted in the region of the anterior-superior 
iliac crest. The band was 40 cm. long and at the 
microscopic examination it proved to be an 
umbilical cord. Following partial resection of 
the colon there was complete healing. 

In connection with this case, the etiology of 
Hirschsprung’s syndrome is discussed. The 
following obstacles may lead to the formation of 
megalocolon: Intestinal kinking occurring at 
the level of the sigmoid and rectum (especially 
in men with narrow pelvis), torsion of the colon, 
valves or folds of the rectal mucosa, spasms due 
to congenital malformations, congential hyper- 
plasia of the rectal mucosa, neuromuscular dis- 
turbances and finally compressive bands of an 
inflammatory or an embryonic nature. 

The case described is exceedingly rare —T. 
Leucutia. 


GYNECOLOGY AND OBSTETRICS 


GosseT, LEpoux-LeBarp and BÉcLÈRE, CL. 
Lipiodiagnostic de I’hydrosalpynx à soupape. 
(Lipiodol diagnosis of valvular hydrosal- 
pinx.) Bull. et mém. Soc. de radiol. méd. de 
France, January, 1929, 77, 26-27. 


It isa well known fact that the uterine ostium 
of a hydrosalpinx is permeable in a large major- 
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ity of cases. This appears paradoxical since 
hydrosalpinx results from a retention of secre- 
tion within the tube indicating that no fluid can 
pass from the tube into the uterus. One may 
surmise, therefore, that the uterine ostium of 
the tube has a valvular action permitting the 
entry of the fluid from the uterus into the tube 
but not vice versa. ° 

This valvular action can be used to great ad- 
vantage in the diagnosis of hydrosalpinx by 
means of lipiodol. Indeed, the opaque medium 
injected into the uterine cavity slowly enters the 
dilated tube and distributes itself in the form 
of droplets giving a “mulberry appearance.” 
Since there is occlusion of the fimbriated end 
of the tube none of the opaque medium will en- 
ter the abdominal cavity. 

Ten cases of valvular hydrosalpinx were ob- 
served by the authors. Four of the cases were 
examined for sterility and the valvular hydro- 

salpinx was accidentally discovered. In 5 others 

there was evidence of repeated abdominal pain 
(in 4 of which the clinical examination was 
negative for evidence of salpingitis) and in one 
there was metrorrhagia. 

The conclusion | is reached that the “mulberry 
appearance” distribution of the opaque me- 
dium within the dilated tube and the absence ot 
the opaque medium (after several days) in the 
peritoneal cavity are characteristic of valvular 
hydrosalpinx permitting an early diagnosis in 
the majority of the cases.—T. Leucutia. 


Betor, J., TEpEsco, and BÉCLÈRE, CLAUDE. 
Un cas de réaction salpingienne après in- 
jection intra-utérine de lipiodol. (A case of 
tubal reaction following intrauterine injection 
of lipiodol.) Bull. et mém. Soc. de radiol. méd. 
de France. February, 1929, 77, 74-75. 


The first incident of tubal reaction was ob- 
served in a total of 230 intrauterine injections of 
lipiodol. 

The woman was thirty-two years of age. Six 
years previously she suffered a severe infection 
(following pregnancy) which developed into a 
pelvic peritonitis and which was treated sur- 
gically with good results. 

Since the patient became sterile a salpingog- 
raphy was done in order to determine the cause 
of sterility. Four days following the injection 
of lipiodol the patient started to menstruate 
and five days later she became ill with fever’ 
(39°C.) and signs of tubal infection. The: 
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examination, which at the time of injection 
showed bilateral hydrosalpinx, now revealed 
considerable enlargement of the adnexa, with 
marked pain on palpation. After the adminis- 
tration of three injections of milk the infection 
rapidly subsided and the patient regained her 
normal health. 

The case is described in order to emphasize 
the possibility of infection following salpingog- 
raphy. In this particular case two causes 
might have been responsible for the provoca- 
tion of the accident: (1) the ancient infection 
which resulted in a bilateral valvular hydro- 
salpinx, and (2) the fact that the injection 
was done within the week preceding the men- 
struation. It is difficult to say which of the two 
was the causative factor. The authors incline to 
believe that the chronic infection which had 
remained dormant for a period of six years was 
disturbed at the examination, resulting in 
exacerbation.—T. Leucutia. 


GENITOURINARY SYSTEM 


Trucuor, P. Cancers du rein décelés par la 
pyelographie. (Cancers of the kidney dem- 
onstrated by pyelography.) Bull. et mém. 
Soc. de radiol. méd. de France, February, 1929. 
473 75-77- 

The diagnosis of cancer of the kidney is easy 
when the lesion is advanced but very difficult 
when the lesion is in the early stages. 

In analyzing the diagnostic signs of carcino- 
mas of the kidney in pyelography the author 
found the following of more or less importance: 
(1) deformity of all elements constituting the 
pelvic image, which is characteristic of large 
voluminous tumors of the parenchyma or of 
smaller tumors of the pelvis and calyces; (2) 
marginal or central lacunar images, which are 
found in smaller tumors partially involving the 
lumen of the kidney pelvis; (3) penetration of 
the opaque medium between the villosities of 
the tumor, occurring when there is marked ne- 
crosis and especially when the cancer is of 
papillomatous type, and (4) rigidity of the con- 
tours of the tumor, demonstrated only in pye- 
loscopy.—T. Leucutia. 


NERVOUS SYSTEM 


PEIPER, HERBERT. 


Untersuchungen zu einer 
Relief diagnostik des erkrankten Rücken- 
» marks und seiner Häute. (Examinations for 


Abstracts of Roentgen and Radium Literature 


JANUARY, 1930 


relief diagnosis of diseases af the spinal cord 
and its membranes.) Forschr. a.d.Geb.d“Rént- 
genstrahlen, July, 1929, 40, 1-18. 


Myelography has contributed greatly to the 
roentgenologic diagnosis of spinal cord tumors 
producing stenosis of the subarachnoid space. 
The appearance of the iodized oil above the 
stenosis occasionally even permits a differential 
diagnosis between spinal cord tumor and adhe- 
sive meningitis. 

The author belives that relief visualization of 
the surface of the spinal cord and its membranes 
in the neighborhood of the pathological process 
aids in further improving diagnostic accuracy 
and especially in establishing exact preopera- 
tive conditions. 

The procedure and technique were already 
described by the author in a lengthy monograph 
in 1926. Here it is only mentioned that the 
patient is placed at an angulation of 30° while 
taking the roentgenogram so as to permit a 
greater diffusion of the oil on the surface of the 
spinal cord above the lesion. 

The relief visualization of the spinal cord is 
Important since it permits the exploration of the 
arachnoid root pockets as well as of the pos- 
terior surface of the spinal cord and the anterior 
surface of the tumor. The author includes 
numerous drawings and roentgenograms illus- 
trating the diagnostic advantages of the 
method. 

The anatomic relation and the origin of the 
root pockets of the arachnoidea are discussed 
and the opinion is expressed that the passage 
of the spinal fluid through these root pockets 
from above downwards, and vice versa, is pos- 
sible since they form a sort of a separate canal 
from the rest of the subarachnoid space. The 
entrance of the iodized oil into the intact root 
pockets 1s possible either through the cisterna 
or through the fluid space around the cauda. 

If there is a compression of the subarachnoid 
space either by a tumor or a pathological proc- 
ess the injected iodized oil may enter the root 
pockets, thus forming an irregular longitudinal 
line running on one or both sides of the spinal 
cord. This is, according to the author, nothing 
else than a myelographic relief of the spinal 
cord and is due to the fact that the rigidity of 
the anterior and posterior roots of the nerves 
prevents a collapse of the pockets between these 
roots no matter how pronounced the compres- 
sion of the rest of the spinal cord may be. 
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The longitudinal line which 1s variously called 
“ligne festonée,” “girlandenband,”’ etc., 1s con- 
sidered by the majority of investigators as 
pathognomonic of intramedullary tumors, but 
the author found it to exist also in extramedul- 
lary tumors and in certain instances where the 
collapse of the subarachnoid space is due to 
drainage of the cerebrospinal fluid, as for exam- 
ple, in 2 cases of fractures of the arch of the ver- 
tebrae and in one case where a lumbar punc- 
ture was performed just previous to myelog- 
raphy. 

If the root pockets are visualized on both 
sides, one might estimate the thickness of the 
spinal cord in the affected region. Certain 
investigators (Laasch and Denk) were of the 
opinion that this might indicate the degree of 
swelling of the tissues due to pressure of the 
tumor on the spinal cord. The author, however, 
thinks that the sign is of value only if demon- 
strated in connection with other myelographic 
signs of spinal cord tumor and if the site of the 
swelling coincides with the site of the obstruc- 
tion as demonstrated by the arrest of the iodized 
oil. 

The relief visualization of the surface of the 
spinal cord or of the tumor itself (by taking the 
films with the patient at an angulation of 30° 
above the horizontal) may be of aid in demon- 
strating the typographic conditions around the 
tumor, especially with regard to the enormous 
dilatation of the blood vessels as 1n certain types 
of angiomas (angioma racemosum), or when the 
tumor extends over a very large surface as, for 
example, in a malignant hemangiocavernoma. 

Three cases of angioma racemosum are 
known in the literature in which diagnosis was 
made with the aid of myelography. One case 
was reported by the author in 1925, another by 
Perthes in 1927, and a third by Alajouanine and 
Guillain in 1925. In the one case of malignant 
hemangiocavernoma observed by the author 
the tumor extended over a length of 18 cm. 

The conclusion is reached that the relief 
visualization of the spinal cord and its mem- 
branes is of considerable diagnostic importance 
in certain lesions of the spinal cord. It remains 
for the future to add new contributions to the 
method and thus to make it of a real practical 
value.—T. Leucutia. 


SKELETAL SYSTEM 


KemKes, B. Uber familiär auftretende Stérun- 
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gen des Knochenwachstums im Réntgenbilde. 
(On familial disturbances of the bony growth 
as shown in the roentgenogram.) Fortschr.a.d. 


Geb. d. Rintgenstrahlen, July, 1929, 40, 90-98. 


In 1914 Goetzky and Weihe described a case 
of myxedema with transverse striations of the 
bones near the epiphyseal endings. The condi- 
tion was characterized as a periodic growth 
inhibition of the bone due to periodic functional 
disturbances of the thyroid gland. 

The author recently observed a similar case 
in a girl five years of age, and on further inquiry 
found that four brothers and sisters of the 
patient, the ages of whom varied between six 
months and seven years, showed practically 
identical conditions. 

Four of the five cases described have been 
submitted to phosphorus-cod liver oil treat- 
ment on account of rickets, and the first impres- 
sion was that the striations or rings of growth 
disturbance of the bones might have been due 
to the phosphorus treatment. Such occurrences 
were first described by Wegner in 1872, and more 
recently roentgenologically demonstrated by 
Brandes. A closer scrutiny, however, revealed 
that the number of periods of the phosphorus 
treatment do not entirely coincide with the 
number of the striations or rings appearing on 
the bones. Moreover, the youngest child who 
is only six months of age did not receive phos- 
phorus treatment and still the roentgenograms 
reveal the appearance of striations and rings of 
the bones. It appears, therefore, that some 
other factor than the phosphorus treatment 
must be the underlying cause. 

In connection with this the etiology of the 
different growth disturbances of the bones 1s 
discussed (effect of acute infections, Looser’s 
“remission lines” in late rickets and osteomala- 
cia, Mdller-Barlow’s disease, congenital lues, 
myxedema, etc.), and the conclusion is reached 
that since practically all of the children have 
shown signs of functional disturbance of the 
thyroid gland, the bone disturbances must be 
of endocrine origin due to periodic hyperfunc- 
tion of the thyroid gland. The familial occur- 
rence of such disturbances has been demons- 
trated for the first ttme.—T. Leucutia. 


Fircnet, SETH M. Cleidocranial dysostosis: , 
hereditary and familial. 7. Bone © Joint 
Surg., Oct., 1929, 77, 838-866. ° 


The syndrome, ‘“‘cleidocranial dysostosis,’. 
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Fitchet states is a relatively rare condition. It 
was described and named by Marie and Sainton 
in 1897. Fitchet carefully reviews the literature 
reporting the salient features of previous cases 
andadds reports of § more patients, all members 
of the same family. Abram states that the lead- 
ing features of the syndrome are: (1) aplasia 
more or less marked, of the clavicles; (2) exag- 
gerated dev elopment of the transverse diameter 
of the cranium; (3) delay in the ossification of 
the fontanelles, and (4) hereditary trans- 
mission. 

Fitchet quotes a report (King, 1899) of 2 
cases, children, having developmental defects 
in the clavicles, whose mother was said to have 
an united fracture of the right clavicle, caused 
by an accident in her childhood. The older ed 
the children a girl, is now forty-six years old, i 
single and is living and well. The younger,a ay 
is now thirty-eight years old, is living and well 
and is the father of 4 children, Fitchet has 
examined and studied these 6 individuals. Of 
the 4 children, 3 show bilateral defects in the 
clavicles. He has also had the opportunity of 
studying 2 other patients, both of whom showed 
defects in the clavicles, but were not of the 
same family. 

The various theories of the cause of this syn- 
drome are fully discussed. Rickets as a causa- 
tive factor has been mentioned. Cases where 
there are no clavicles and no scapulae should be 
grouped in the class of true aplasias rather than 
in the class of dysostotics. Fitchet believes that 
nothing whatever is known of the etiology of 
this condition of the clavicles. Sex frequency is 
about equal in the reported cases. It may be 
transmitted by either father or mother to either 
sons or daughters, and there are several cases 
which have no familial or hereditary tendency 
whatever. Steindler believes it may be placed 
in the class of systemic intrinsic deformities, 
the cause of which lies in early developmental 
aberration reaching back into the first weeks of 
embryonal life. Itis evident that there are two 
distinct classes or types of cleidocranial dysosto- 
sis. In one group may be placed those which 
show a familial, hereditary deformity of the 
clavicles, with or without other anomalies. In 
the second group are those cases which show a 
non-hereditary, non-familial, congenital de- 
formity of the clavicle or clavictes, with or with- 
out other anomalies. It will thus be seen that 
there are probably less than a dozen reported 
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families which can be identified as hereditary 
defects,—defects transmitted to an offspring. 
And there is a still smaller group that fulfill the 
criteria of Marie and Sainton. 

The paper is well illustrated with roentgeno- 
grams showing the defects in the clavicles of the 
several patients.—R. S$. Bromer. : 


ZUKSCHWERDT, L. Processus supracondyloideus 
humeri wd foramen supracondyloideum. 
Fortschr. a. d. Geb. d. Rintgenstrahlen, July, 
1929, 40, 79. 

A peculiar spur formation leading to an al- 
most complete foramen of the medial aspect of 
the lower humerus just above the elbow is 
briefly described. The condition is called pro- 
cessus supracondyloideus or foramen supra- 
condyloideum. According to Bluntschli, it is an 
atavistic manifestation. In many mammals 
and reptilia it still forms a regular part of the 
skeleton and is called processus entepicondy- 
loideus. 

The condition is described because of its 
rarity. It produces no symptoms whatsoever. 
— T. Leucutia. 


ROTHBART, LADISLAUS. Fractura manubrii 
sterni. Sinus “alveolaris.” Fortschr. a. d. 
Geb. d. Röntgenstrahlen, July, 1929, 40, 89-90. 


Two cases are briefly described. The first 
case is that of a woman forty-two years of age 
who suffered a fracture of the manubrium of the 
sternum. The roentgenogram is presented and 
briefly discussed. 

The second case is that of a patient nineteen 
years of age who presented a peculiar cystic 
appearance of the maxilla in the region of the 
roots of the fourth to sixth teeth. The condition 
is characterized and described as sinus alveo- 
laris.—T. Leucutia. 


Danpy, Watrer E. Loose cartilage from inter- 
vertebral disk simulating tumor of the spinal 
cord. Arch. Surg., Oct., 1929, 79, 660-672. 


Dandy reports two cases in which slight re- 
peated trauma caused a displacement of 
fragment of an intervertebral disc. These frag- 
ments bulged into the spinal canal as a tumor. 
The tumor was composed of the cartilage and 
the fluid formed by reaction to the foreign body. 

Both of these cases occurred in men during 
the latter half of life and they were seen within a 
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few months of eash other. This fact makes the 
author believe that the condition may be more 
frequent than diagnosed heretofore. Both of 
these displacements of the cartilage occurred in 
the mid-lumbar region and the symptoms were 
those of localized vertebral pain plus bilateral 
sciatica, one side being more affected than the 
other. Later the symptoms are rapidly increas- 
ing paralysis, sensory and motor, and loss of 
urinary and vesical control and of reflexes, all 
due to compression of the cauda equina. A 
preoperative diagnosis of carcinoma was made 
in both cases. The lesion is undoubtedly of 
traumatic origin and is completely cured by 
operative removal. These findings may offer a 
pathologic basis for cases of so-called sciatica 
especially the bilateral type.—E. P. Pendergrass. 


PoucAr, Franz. Ueber interarkuelle Wirbelver- 
kalkung. (On interarcual calcifications of the 
vertebrae.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, August, 1929, 40, 292-298. 


The roentgen appearance of the interarcual 
calcifications of the vertebrae are described and 
illustrated by several roentgenograms in both 
anteroposterior and lateral views. As indicated 
by the name, the interarcual calcifications occur 
on the posterior aspect of the vertebrae near the 
arches. True interarcual bony bridges result 
from the calcification of the ligmenta interarc- 
ualia often leading to a narrowing of the inter- 
vertebral spaces in the anteroposterior view. 
In rarer instances osseous bands originating 
from the perichondral calcification of the 
posterior portion of the intervertebral discs 
protrude into the interarcual space, thus caus- 
ing a narrowing of the intervertebral foramina 
in the lateral view.— T. Leucutta. 


ScumMorL,G. Verkalkung der Bandscheiben der 
Wirbelsäule nebst Bemerkungen über das 
Verhalten der Bandscheiben bei infektiöser 
Spondylitis. (Calcification of the vertebral 
discs with a consideration of the appearance 
of the discs in infectious spondylitis.) Fort- 
schr. a. d. Geb. d. Röntgenstrahlen, July, 1929, 
40, 18-26. 


Small irregular circumscribed calcified foci 
are observed in vertebral discs rather frequent- 
ly (spondylitis deformans). 

Large calcified foci in the region of the 
nucleus, however, are rare. Such calcifications 
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are localized, as a rule, only to one, or less fre- 
quently, to two or three discs and they are en- 
countered chiefly in the mid-dorsal region. 

The large calcifications of the discs represent 
a degenerative process and apparently general 
constitutional diseases have no effect on the 
lesion, at least the author was unable to demon- 
strate dependence of the degeneration of the 
nucleus on a generalized constitutipnal disease. 

The appearance of the discs in infectious 
spondylitis was analyzed and it was found that 
practically all infectious conditions (typhoid, 
angina, grippe, lymphogranulomatosis, etc.) 
which involve the vertebral bodies leave the 
cartilage plates intact. The only case in which 
the photomicrographs revealed involvement of 
the cartilage plates was that of a spondylitis of 
the twelfth dorsal vertebra following grippe. 
A rather extensive destruction of the disc, how- 
ever, occurs in purulent osteomyelitis, whether 
it be localized to one or several vertebrae. 

In conclusion, the author expresses the con- 
viction that infectious spondylitis involves the 
cartilage plates only rarely.—T. Leucutia. 


Biount, Warrer P. Hodgkin’s disease; an 
orthopaedic problem. Y. Bone © Joint Surg., 
Oct., 1929, 77, 761-770. 


Blount states that the puzzling clinical pic- 
ture which was first described by Hodgkin in 
1832, and since then studied and clarified by 
many medical men and pathologists, has re- 
cently been recognized as one of the problems 
confronting the bone surgeons. In the exhaus- 
tive investigation of cases, the osseous system 
was at first only casually examined. Hyperpla- 
sia and degeneration of the bone marrow and 
thinning of the cortex were noted as a part of 
the hemopoietic involvement. Cases have been 
reported in which the spine was involved with 
findings and symptons somewhat suggestive of 
tuberculosis. In some cases the roentgen-ray 
examination has shown a generalized periostitis 
in addition to the medullary involvement. 
Osteoperiosteal tumors of the cervical spine and 
right tibia, transverse myelitis due to involve- 
ment of several vertebrae, and enlargement of 
one rib due to new bone formation, have also 
been reported. 

In the case reported by Blount in this paper, 
the bone involvement preceded the lymph 
gland enlargement by two years, and interest? 
ing errors in diagnosis were made because of the 
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absence of the usual symptons. Illustrations of 
the roentgenograms of the lesions of the spine 
and the head of the humerus are shown. The 
lesion in the spine was suggestive of tuberculo- 
sis, but destruction of the vertebal bodies was 
present with preservation of the vertebral 
discs. Slides from tissue removed at time of 
biepsy of the humeral lesion were studied by 
several pathologists and no definite diagnosis 
was made because of the peculiar nature of the 
tumor. Later tumors developed in the scalp 
and in the thyroid and the posterior chains of 
cervical glands were diffusely enlarged. The 
final post-mortem findings were those of a 
proliferative type or lymphosarcomatous type 
of Hodgkin’s disease. 

The author’s summary follows: (1) Skeletal 
involvement in Hodgkin’s disease is much more 
common than has been realized and may be 
primary. (2) Bone changes vary from degener- 
ation of the bone marrow to bone destruction 
and production. (3) Hodgkin’s disease may 
simulate tuberculosis of the spine and bone 
tumors. (4) Deep roentgen therapy is of 
benefit in retarding the progress of the disease. 
—R. S. Bromer. 


SPURRIER, ETHELBERT. Joint sequestra of 
osteo-myelitis. F. Bone & Joint Surg., Oct., 
1929, 213747953 
The author quotes Phemister’s work on the 

recognition of dead bone based on pathological 
and roentgenological studies. Phemister called 
attention to the fact that a sequestrum border- 
ing on joint cartilage in the presence of a com- 
plicating suppurative arthritis stands out pro- 
minently because of the preservation of its 
original density and because the bone support- 
ing the articular cartilage, due to its inaccessibi- 
lity to granulations, is not broken down, where- 
as the bone underlying the rest of the cartilage 
in the infected joint is usually irregularly 
broken down by granulations. Spurrier further 
considers this type of sequestrum because it 
has distinctive pathological and roentgenologi- 
cal appearances, and because it has not been 
adequately discussed in the extensive literature 
on osteomyelitis in recent years. 

His summary follows: 

“When bone bordering on an articular sur- 
face becomes necrotic in osteomyelitis, it 
Separates as a sequestrum which has the fol- 
lowing characteristics: 
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“1. [tis denser than the adjacent living bone 
which undergoes atrophy. j 

“2. Its articular cartilage disappears, being 
digested by the proteolytic ferments liberated 
in the joint. 

“3. The articular cortex of the sequestrum is 
preserved because of its inacessibility to granu- 
lation tissues. 

“4. The articular cartilage and cortex of 
the rest of the joint, which is living, is usually 
lost. This gives the joint sequestrum a charac- 
teristic appearance which is easily recognizable 
in the roentgenogram as well as in the gross 
specimen.”’—R. S$. Bromer. 


Moucuet, ALBERT. Ostéochondrite de la 
hanche. (Osteochondritis of the hip.) Presse 
méd., Oct. 26, 1929, ?7, 1399-1400. 


A case of osteochondritis of the hip occurring 
in a boy nine years of age is briefly described, 
and in connection with this, the clinical aspect 
and the roentgenologic appearance of the con- 
dition are discussed. 

Clinically there is a gradually developing 
limp with limitation of the function in the hip 
joint. 

Roentgenologically there is a change of the 
upper end of the femur consisting in a flatten- 
ing of the head and thickening of the neck. The 
articular space is increased and occasionally 
there is slight alteration of the cotyloid cavity. 

The treatment consists in rest and immo- 
bilization in continuous extension for at least 
six months or longer. 

The opinion is expressed that osteochondritis 
of the hip is an affection not altogether rare and 
that the roentgenological appearance in the 
majority of cases allows an easy diagnosis. 
=L. Léeuculia. 


PuemistTeER, D. B. Chronic fibrous osteomyeli- 
tis. Ann Surg., Oct., 1929, 90, 756-764. 


Chronic fibrous osteomyelitis is a term ap- 
plied to any long standing pyogenic infection in 
which the reaction on the part of the fibro- 
blasts in contrast with the infiltrative cells 
becomes the outstanding feature of the lesion. 
It pursues a chronic course in which a circum- 
scribed area of bone is broken down by fibro- 
blastic activity and the space is filled with soft 
tissue. By the time the lesion comes to opera- 
tion it 1s devoid of the usual microscopic 
changes of pyogenic infection and bears much 
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resemblance to benign giant cell tumor and 
osteitis fibrosa cystica with which it 1s some- 
times confused. The author has studied 11 
cases from a pathological standpoint. The 
findings vary with the age of the lesion. 

The findings in early progressive lesions show 
the cavity to be filled with a soft tissue that 1s 
grayish to brown in color, which consists of 
fibroblasts, capillaries, polyblasts, giant cells, 
old hemorrhage and blood pigment with some 
necrosis. There is lacunar absorption about the 
walls of the cavity and the adjacent haversian 
canals are dilated as a result of absorption by 
newly formed fibrous tissue. The response on 
the part of the bone is extremely variable; in 
some the new bone formation is slight; in others 
marked. There is practically no leucocytic or 
lymphocytic infiltration to be seen. After 
a progressive period which may extend over a 
number of months the disease may come to a 
stand-still in which event a cortex is laid down 
about the lesion and the cavity becomes filled 
with a mature connective tissue that is free 
from giant cells and pigment. This connective 
tissue may remain unossified or there may be 
fine bony trabeculae laid down throughout. 
There may be very few or no symptoms. 

The eleven cases are beautifully illustrated. 
He discusses the causes of such lesions and 
differs from Konjetzny, Looser and Axhausen, 
in that he feels that these lesions represent a 
pyogenic infection of low virulence.—E. P. 
Pendergrass. 


Hirscu, Epwin F., and Ryerson, Epwin W. 
Necrosis of the distal epiphysis of the right 
femur. J. Am. M. Ass., Aug. 31, 1929, 93; 
679-684. 


Certain chronic diseases of joints causing 
protracted, mild but increasing disability and 
atypical clinical symptoms are now recognized 
as being due primarily to epiphyseal necrosis, 
usually one of the bones articulating in the 
affected joint. Axhausen recently reported that 
his experience with these lesions led him to be- 
lieve that they were bland anemic infarcts of 
the bone caused by mycotic embolic vascular 
occlusions. The organisms in these emboli are 
rapidly destroyed by the tissues or never gain a 
foothold. 

The author reports one case, the outstand- 
ing features of which were insiduous onset of the 
disease in the lower end of the femur accom- 
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panied by an inflammatory reaction of the soft 
tissues. The roentgenorgram of the knee made 
eleven years after the onset showed a large 
rarefied area in the internal condyle of the fe- 
mur. The patient was operated upon and the 
necrotic bone and myxomatous connective 
tissue was removed from the affected part. A 
fusion operation was done and patient was well 
two years later. A historical review of similar 
cases reported by Axhausen, Köhler, Kien- 
böck and others is included in the report.—Kar/ 
Kornblum. 


Bauer, Jutius, and Krenpoéck, ROBERT. Zur 
Kenntnis der Knochen- und Gelenksverin- 
derungen bei Alkaptonurie. Osteoarthrosis 
alcaptonurica (ochronotica). (On the know- 
ledge of the bone and joint changes in alcap- 
tonuria. Osteoarthrosis alcaptonurica (och- 
ronotica). ) Fortschr. a. d. Geb. d. Rönt- 
genstrahlen, July, 1929, 40, 32-42. 


The chronic deforming joint affections, the 
so-called arthritis (arthrosis) deformans och- 
ronotica, occurring in connection with alcap- 
tonuria were described by Virchow in 1866 and 
have been repeatedly studied since. Very little 
is known, however, about the bone changes 
accompanying alcaptonuria. 

The authors describe a case of alcaptonuria 
in aman fifty-four years of age who came under 
their observation in 1928 for a decompensated 
heart condition. Inquiry into the history of the 
case revealed that ever since birth the urine has 
turned very dark when exposed to air. At the 
age of forty-four the patient noticed a brownish 
discoloration of the sclera and a dirty gray- 
greenish discoloration of the ears. Five years 
later pigmentation of the face appeared which 
became very pronounced when exposed to the 
sun. For the last three years the patient has com- 
plained of rheumatism with pain in the ankles, 
knees, elbows and back. He could walk only 
with the aid of a stick. 

The clinical examination showed a typical 
case of alcaptonuria. The roentgen examina- 
tion of the shoulder, spine, knee, ankles and 
both femora (roentgenograms of which are 
presented) revealed marked changes of the 
joints and joint-forming bones consisting of 
atrophy and hypertrophy, as well as of cystic 
formations and marginal bone deposits with 
separation of bony fragments, and with a more 
a Oe diffuse thickening of the bony structures, 


IIO 


The changes in the shafts of the bones mani- 
fested themselves in the presence of numerous, 
small, rounded, superficial foci of lessened cal- 
cium deposits (defects) which were especially 
marked on the femora. The lesions of the spine 
consisted in thinning of the discs with more or 
less diffuse thickening of the vertebral bodies 
and rather extensive marginal new bone depos- 
its. 

Differential diagnosis includes arthritis de- 
formans (osteoarthrosis deformans simplex), 
gout, hemophilic joints and the hypertrophic 
form of tabetic arthropathy. Clinically a con- 
fusion with diabetes (reduction of alkaline cop- 
per oxide solution of the urine), and different 
conditions leading to a pigmentation of the 
skin (Addison’s disease, argyrosis, arsenmelano- 
sis, hemochromatosis, etc.) and in very rare 
cases with nevi and melanosarcoma is possible. 

The disease is, according to Garrods, an “‘in- 
born error of metabolism” and consequently 
the treatment consists in a protein therapy. 
Interesting in this respect is the observation of 
Baar and Freud who, following two injections 
of cow serum and cow milk in a child ten months 
old suffering from alcaptonuria, observed the 
almost complete disappearance of homogentisic 
acid within twenty-four hours after the injec- 
tion, lasting for a period of two to three days. 
The authors observed the same effect with the 
cow serum but the milk injections which always 
led to high elevation of temperature remained 
without influence on the elimination of homo- 
gentisic acid. Their patient later contracted 
erysipelas and died. The high temperatures oc- 
curring during the erysipelas also remained with- 
out influence on the quantitative elimination 
of the homogentisic acid. 

It is recommended that for prophylaxis a diet 
poor in proteins containing aromatic amino 
acids be prescribed and that the joint affec- 
tions be treated the same as any other chronic 
joint disease.—T. Leucutia. 


KIDNER, FREDERICK C., The prehallux (acces- 
sory scaphoid) in its relation to flat-foot. 
J- Bone &S Joint Surg., Oct., 1929, 77, 
831-837. 

The prehallux is a supernumerary bone which 
occasionally appears in the human foot, at- 
tached to or fused with the inner border of the 
scaphoid. It is usually described as lying some- 
what behind and below the scaphoid, but in 
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Kidner’s experience he has found it directly 
internal to the scaphoid as described by Dwight. 
When it is present, the tendon of the tibialis 
posticus, on its way to its final insertion in the 
internal cuneiform and metatarsals, attaches to 
it, instead of to the under surface of the sca- 
phoid tubercle. 

The origin of the bone is undoubtedly evolu- 
tionary. It appears in many of the lower mam- 
mals in a greater or less degree of development, 
and with a greater or less degree of functional 
importance. Monahan in 1920, suggested two 
possible theories to explain its presence: first, 
and most probable, that it is a direct evolution- 
ary descendant of the prehallux or sixth toe, 
in such lower vertebrates as the echidna and 
opossum; second, that it is a progressive evo- 
lutionary effort of nature to reenforce a weaken- 
ing and pronating foot arch. Kidner believes 
that Monahan’s theory that it is dependent for 
its appearance on chronic disease is unques- 
tionably wrong. The bone, contrary to Mona- 
han’s statement, does appear before adult life. 
Dwight states that it is really congenital and is 
recognized in the fetus. 

Since the advent of the roentgen ray the pre- 
hallux has been recognized during life with in- 
creasing frequency. Some authors lay empha- 
sis on its relation to an everted or flat foot. A 
second group emphasize painful conditions oc- 
curring at the site of the prehallux, either as 
inflammatory reaction or as the results of con- 
tinued trauma on an abnormal bony promi- 
nence or abnormal joint. Haglund spoke of a 
peculiar tarsalgia due to the irritating pressure 
of the bone. A condition resembling Kéhler’s 
disease has been described. 

Krom Kidner’s clinical observations he has 
evolved a theory to explain the relation be- 
tween flat-foot and the prehallux. First, the 
attachment of tibialis posticus tendon being 
displaced upward and inward, the line of its pull 
is changed. Instead of pulling directly upward, 
as it does when attached to the lower surface of 
the scaphoid, it is forced to pull backward and 
inward at an angle and becomes an adductor 
instead of a supinator. This of course, makes it 
work at a mechanical disadvantage and it must 
work harder to accomplish an equal lift on the 
tarsus. Second, the long lever arm of the pre- 
hallux, extending inward, forces the muscles to 
greater lineal contraction in order to produce a 
given amount of lift at the center of the arch. 
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In other words, the lifting effect of the arch 1s 
reduced: first, by the angulation of the line of 
pull; and second, by the longer distance through 
which the pull must act. Third, the effort to 
lift the arch or to adduct the foot is very quickly 
stopped by the close approach of the prehal- 
lux to the internal malleolus. This approach 
produces an insuperable mechanical obstacle. 
Fourth, the crowding of the tissues between the 
prehallux and the internal malleolus leads to 
discomfort which is automatically relieved by 
abduction. These last two points of his theory, 
he believes, explain the improvement in flat- 
foot which he has seen, and which others notably 
Froelich, have observed, after simple removal of 
the prehallux. 

Kidner describes his method of operative re- 
moval which he believes is original and states 
that his results have been uniformly successful. 
From the roentgenological point of view his 
article is of interest in that it emphasizes the 
fact that a careful search for prehallux should 
be made in all cases of flat-foot. The discovery 
of the presence of the prehallux should not be 
regarded as the mere occurrence of a super- 
numerary bone of the foot which has no clinical 
significance.—R. S. Bromer. 





Weiss, Konrap. Uber die ‘“Malazie’’ des os 
naviculare pedis. (On “‘malacia” of the os 
naviculare pedis.) Fortschr. a. d. Geb. d. Rönt- 
genstrihlen, July, 1929, 40, 63-67. 


In 1927 Müller published a case with bilateral 
change of the os naviculare pedis in an adult, a 
condition which he classified as a malacia and 
which he considered similar to KGéhler’s disease 
in children. 

The author observed a similar condition in 
1925 in a case, a man fifty-eight years of age, 
and one year later in a second case, a woman 
forty-six years of age. The two cases are de- 
scribed in detail and illustrated with roentgeno- 
grams. 

The author expresses the opinion that the 
changes observed in his cases, as well as in the 
case of Miiller, are similar to the malacia of the 
os lunatum manus described by Kienbéck. He 
also admits that theoretically there is a similar- 
ity between this condition and Köhler’s disease 
of the os naviculare in children, though the 
course and outcome of the two conditions are 
entirely different.—T. Leucutia. 
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ROENTGEN AND RADIUM 
THERAPY 
Funus, HERBERT, and Konrap, JosEF. Über 
weitere Indikationen für die Buckystrahlen 


in der Dermatologie. (On further indications 

for the Bucky rays in dermatology.) Strah- 

lentherapie, 1929, 33, 479-497. , 

Twelve unusual cases are described (some 
with report of microscopic findings at different 
intervals following the irradiation) in which the 
application of the Bucky rays led to remarkable 
results. 

(1) Morbus Darier (1 case) in which 2000 R 
was given twice at four weeks’ intervals, the 
quality of the rays expressed in aluminum half- 
value layer being 0.0292 mm. 

(2) Ichthyosis atypica palmaris (1 case); 320 
R, half-value layer 0.34 mm. cellon; one single 
treatment. 

(3) Pityriasis lichenoides chronica (3 cases); 
1200 R to 1500 R, half-value layer 0.0292 mm. 
Al. 

(4) Pityriasis varioliformis acuta (1 case); 
160 R, half-value layer 0.34 mm. cellon. 

(5) Poikilodermia vascularis (Jakobi) (1 
case); 600, 1200, 1800 R, half-value layer 0.0292 
mm. Al. The best results were obtained with 
1200 R which is to be considered as the average 
dose. 

(6) Spiegler’s tumor (3 cases); 300, 600, 1200 
R, half-value layer 0.34 mm. cellon, repeated at 
two to three weeks’ intervals for two to three 
series. The best average dose corresponded to 
1200 R. 

(7) Nicolas-Durand-Favre’s disease (2 cases); 
2000 R, half-value layer 0.0292 mm. Al. 

The reason why in some instances aluminum 
and in others cellon was used for the determina- 
tion of the half-value layer is because the treat- 
ments were carried out on two different appara- 
tus, one being stabilized for aluminum and the 
other for cellon. 

In all instances a rather rapid improvement 
was observed immediately following the applica- 
tion of the roentgen rays and healing ensued 
within a few weeks. In the case of morbus Dar- 
ier doses as high as 4500 R were administered 
for exper imental purposes and it was found that 
no serious injury resulted to the skin. In the 
case of poikilodermia even a return of the 
elastic fibers of the skin was observed. It ape 
pears thus that Bucky rays are entirely harm, 
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less to the skin even when applied in large doses. 
—T. Leucitia. 


GroscLik, ADAM. Hauterscheinungen im Ver- 
laufe einer chronischen myeloischen Leuki- 
mie entstanden unter dem Einfluss der Rént- 
genstrahlen. (Skin manifestations observed 
in the course of chronic myeloid leucemia as 
a result of roentgen applications.) Strahlen- 
therapie, 1929, 33, 498-514. 

A regular appearance of skin eruptions was 
observed in a case of myeloid leucemia follow- 
ing irradiation over the spleen or the lymph 
nodes for therapeutic purposes. The case, that 
of a man twenty-nine years of age, is described 
in detail. The skin manifestations were of the 
urticaria type, and from this and the fact that 
they appeared at regular intervals and with 
gradually decreasing intensity following each 
irradiation, the author concludes that the proc- 
ess must be due to anaphylaxis. In reviewing 
the literature it was found that 2 similar cases 
were described, one by Jörgen Schaumann and 
the second by Justus. 

While most investigators, and especially 
Blaschko and Pinkus, are of the opinion that the 
skin manifestations in leucemia are due to a 
primary toxicosis brought about by the effect of 
the tumor detritus, the author believes that 
they are rather the result of secondary intoxica- 
tions on an anaphylactic basis. According to 
this theory the antigen does not even have to be 
toxic. Yet, a more or less generalized skin erup- 
tion may result from the decomposition prod- 
ucts of the antigen which might possess a high- 
ly toxic effect. 

The reason why anaphylaxis is not observed 
more frequently in blood diseases and malig- 
nant tumors is due to the fact that anaphylaxis 
IS a very rare occurrence. Alexandrescu and 
Ciuca, for example, in 70,000 cattle vaccinated 
against carbuncle found anaphylactic mani- 
festations in only 10 per cent. 

The reason why anaphylaxis does not occur 
more often following roentgen therapy is, on 
the other hand, explained by the fact that in 
most instances roentgen therapy is not started 
until in the later stage of the disease and were 
there a tendency toward anaphylactic mani- 
festations this would have occurred already. 
For the same reason skin manifestations are 
«observed very rarely in recurrent conditions. 
==; Leucutia. 
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FreuND, Leopotp. The x-pay treatment of 
wounds. Brit. M.F., Sept.7, 1929, 2, 449-450. 


As long ago as 1898, Freund states he noticed 
the beneficial effect of roentgen rays on keloids 
and bad scars. In a later histological experi- 
ment on a very large keloidal scar, he observed 
that the hyperplasia of the connective tissue 
arose from the numerous young round cells and 
spindle cells clustered around blood vessels. 
The idea occurred to him that it might be pos- 
sible to prevent the formation of keloid by ex- 
posing to the influence of the roentgen rays, 
those groups of cells which on account of their 
youth are particularly sensitive. Since then af- 
ter the complete excision of tumors in a number 
of people who showed a tendency to keloid 
formation, instead of stitching up the wounds or 
covering them with skin grafts, he has admin- 
istered small doses of roentgen rays to the open 
wounds, the bleeding of which has been stopped. 
The roentgen-ray dose was administered im- 
mediately and repeated on several successive 
days. As a consequence, he has not hesitated to 
use this method in other pathological conditions 
which he considered suitable. 

The following conditions have been treated: 
circumscribed patches of lupus vulgaris, epithe- 
liomata, rodent ulcers, keloids and pigmented 
nevi. When these pathological masses are ex- 
cised the roentgen rays do not have to destroy 
these tissues. These would offer resistance to 
the rays and weaken them on their passage to 
the base of the lesion. Thus the use of roentgen 
rays after operation on the open wound renders 
the operation more effective. If, in spite of ex- 
cision, some traces of the lesion are left in the 
wound, they will be attacked more intensively 
than when the wound is stitched up. If in spite 
of this method of treatment, the lesion recurs in 
a circumscribed fashion, this can be again 
treated in the same manner. The thin delicate 
scar left by this method of treatment offers only 
a slight resistance to the breaking through of 
the new growth to the outside. This constitutes 
a very important advantage over large wounds 
which have been stitched or grafted. Such 
wounds are often so hard and thick and edema- 
tous that they offer insuperable obstacles to the 
breaking through of the infiltration which is 
growing beneath them, and consequently takes 
the line of least resistance and spreads beneath 
the scar. In other words, a thick scar encourages 
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the propagation af the disease in the body of the 
patierft. 

The cosmetic results are excellent. The meth- 
od offers, in addition, in lupus vulgaris and 
malignant processes, the great advantage of 
shortening considerably the duration of treat- 
ment, especially that of the required roentgen- 
ray treatment. The application of the method 
has its limits, depending on the localization and 
the extent of the lesion; within these limits 
there still remains a wide scope for fruitful 
work. Wounds in situations where the skin re- 
rains stretched are the most suitable for the 
method. Even a very extensive wound follow- 
ing excision is not an obstacle to the formation 
of a good scar. According to Freund’s ex- 
perience the duration of healing of wounds 
after roentgen-ray treatment is certainly not 
longer than it would be without their use. Asa 
result of experiments he believes, in animals, a 
fresh wound subjected to roentgen treatment 
(therapeutic dosage), was healed a little earlier 
than a wound not so treated of exactly the same 
area and depth, symmetrically situated in the 
same animal. 

The dose Freund uses is usually a little higher 
than an epilation dose, about 6to7H. It is 
distributed over six or seven sittings, which take 
place at intervals of two or three days. It would 
appear that unfiltered rays of 6 to 7 H. hard- 
ness are more efficient than strongly filtered 
hard rays. 

Cases where the lesion is situated in folds or 
angles of the skin are not suitable for Freund’s 
method. Very extensive lesions are also unsuit- 
able. He does not believe that the use of roent- 
gen rays over the field of operation, previous to 
the actual surgical operation are beneficial. He 
quotes Sparmann who states that in Malays, 
who have a strong tendency to excessive hyper- 
plasia of the connective tissue, and who are 
liable to keloid formation, the prophylactic use 
of roentgen rays before the operation, or their 
use after the removal of the stitches, when of 
course the wound is no longer open, is very often 
useless.—R. S. Bromer. 


DELHERM, L., and Beau, H. Note sur la radio- 
thérapie dans le traitement de l’artérite 
oblitérante. (Note on radiotherapy in the 
treatment of arteritis obliterans.) Bull. et 
mém. Soc. de radiol. méd. de France, January, 
1920, 77, 32-34. 
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Three cases of arteritis obliterans treated by 
roentgen therapy are described in detail. In one 
case there was a remarkable result, the healing 
lasting now for a period of over nine months, 
while in the other 2 cases there was no improve- 
ment. 

The one case healed was treated as follows: 
First seven applications of infra-red rays were 
given, but without effect. Then eighteen appli- 
cations of diathermy (from February 9, 1927 to 
April 8, 1927) were made, with very slight im- 
provement. Finally, roentgen therapy was 
started (in April, 1927). This consisted in the 
use of four ports of entry (2 dorsolumbar and 2 
lumbosacral), 25 cm. spark gap, 25 cm. skin 
target distance, 5 mm. Al, 300 R per sitting, 
one sitting weekly, goo R per port of entry, one 
series consisting of twelve sittings. During the 
same time diathermy was continued up to 29 
applications. In October, 1927 and in February 
1928, the roentgen therapy was repeated (sec- 
ond and third series). 

The opinion is expressed that the effect of the 
roentgen rays was through the sympathetic 
system.—T. Leucutia. 


DespLats and Lanceron. Action favorable de 
irradiation de la région surrénale dans les 
artérites oblitérantes. (Favorable action of 
irradiation of the suprarenal region in arteri- 
tis obliterans.) Bull. et mém. Soc. de radiol. 
méd. de France, January, 1929, 77, 34-40. 


Three cases of arteritis obliterans are briefly 
described in which irradiation of the suprarenal 
region resulted in marked improvement. 

The technique of irradiation was as follows: 
130,000 volts, 10 mm. Al, 30 cm. skin target 
distance, one field of entry to each side of the 
spine centered over the suprarenals, 1200 to 
2000 R over each field, the dose being divided 
into four fractions given on consecutive days. 

The opinion is expressed that although the 
irradiation is made through the suprarenals the 
action must be through the intermediary of the 
sympathetic nervous system.—T. Leucutta. 


Gouin, J., and Bienvenue, A. Au sujet de la 
radiothérapie dans le traitement de l’artérite 
oblitérante et de l’action favorable de |’irra- 
diation de la région surrénale dans les arté- 
rites oblitérantes. (On the subject of radio- 
therapyin the treatment ofarteritis obliterans 
and the favorable action of the irradiation of 


@ 


II4 a 


the suprarenal region in arteritis obliterans.) 
Bull. et mém. Soc. de radiol. méd. de France, 
February, 1929, 77, 57-65. 


Delherm and Beau, and Desplats and Lan- 
geron (see above abstracts), in treating arteri- 
tis obliterans by means of roentgen rays, ex- 
pressed the opinion that the action is through 
the intermediary of the sympathetic system. 
The authors wish to call attention to the fact 
that they had previously noted the possible 
effect of the roentgen rays on the sympathetic 
system in 1924, in connection with the roentgen 
treatment of a case of lichen planus. 

It was, and still is the custom of the authors 
to irradiate the region of the fourth dorsal, 
which they call the principal cutaneous zone, 
for the treatment of various skin conditions. In 
case of failure, the region of the twelfth dorsal 
to second lumbar, the so-called “accessory 
cutaneous zone,” is irradiated. The improve- 
ment obtained in various dermatoses by the 
irradiation of these zones can be explained only 
by the effect of the roentgen rays on the sym- 
pathetic system. 

With this as an incentive, the authors in- 
vestigated the effect of the irradiation on the 
sympathetic system (especially through the 
lower dorsal and lumbar region) in other con- 
ditions than dermatoses. Later following the 
principle of Leriche’s functional sympathetic 
surgery, they extended the irradiation also 
to the regional vasculo-nervous bifurcations 
(carotid region, axilla, cubital region, triangle of 
Scarpa, popliteal region, etc.) and to the vas- 
cular endocrine glands (especially suprarenal). 

The results obtained were similar to those of 
the functional sympathetic surgery. 

Thus the irradiation of the sympathetic sys- 
tem, as a whole, may be divided into the fol- 
lowing groups: (1) Local sympathetic roentgen 
therapy. Distant cutaneous effects. (2) Axial 
(spinal) roentgen therapy, functional sympa- 
thetic (non-filtered). General cutaneous effects 
(3) Axial (spinal) roentgen therapy, functional 
sympathetic (filtered). Cutaneous and splanch- 
nic effects depending on the zones irradiated 
and the quality of the roentgen rays used. 
(4) Regional roentgen therapy, functional 
sympathetic (vasculo-nervous bifurcations). 
Cutaneous trophic effects. Splanchnic effects 
only rarely. (5) Glandular sympathetic roent- 


* gen therapy. Mono- or pluriglandular splanch- 
* nic effects with general effects. 
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According to this classification the irradia- 
tion of the suprarenals in arteritis obliterans, 
for example, represents a glandular sympathetic 
roentgen therapy which is part of the functional 
sympathetic roentgen therapy. 

The chief requirement of the success of roent- 
gen therapy of the sympathetic system is that it 
be carried out with moderate doses and pene- 
trations. —T. Leucutia. 


MonieEr-VINARD, DELHERM, and Beau. La 
radiothérapie dans la maladie de Raynaud. 
(Radiotherapy of Raynaud’s disease.) Bul. 
et mém. Soc. de radiol. méd. de France, Feb- 
ruary, 1929, 77, 69-73. 

Seven cases of Raynaud’s disease were 
treated and improved by roentgen therapy. 

As is known, there are two theories for the 
pathogenesis of Raynaud’s disease: (1) the 
vascular theory, according to which the primary 
cause of the lesion is in the alteration of the 
blood vessels, and (2) the theory of nervous 
origin, according to which the vascular changes 
observed are secondary to alterations of the 
sympathetic nervous system. While diathermy, 
infra-red rays and light baths, and acetylcho- 
lin,act directlyon thevascular system(vasodila- 
tation),the effect of the roentgen rays is through 
the sympathetic system. 

The technique consists in the irradiation of 
the cervicodorsal spine down to the second dor- 
sal vertebra, the inferior cervical ganglion being 
included), or of the lumbar spine (from the 
tenth dorsal to the fifth lumbar vertebra, the 
lumbar paravertebral ganglions being included) 
according to whether the lesion is localized to 
the upper or lower extremities. One posterior 
symmetrical field 1s used on each side of the 
spine, 25 cm.skin target distance, 25 cm. spark 
gap, 5 mm. Al, 400 R per sitting, three sittings 
per week, a total of 1200 to 1600 R per port of 
entry constituting a series and three weeks’ 
intervals being allowed between the series. 

The 7 cases are described more or less in de- 
tail. An amelioration of the symptoms was 
obtained in all instances. The gangrene became 
localized and the local syncope and asphyxia be- 
came less frequent, less painful and more cir- 
cumscribed. The improvement was especially 
marked following the first irradiations, while 
later the lesions became more radioresistant. 
For the same reason it is advisable to apply 
diathermy between the intervals of the irradia- 
tion.—T. Leucutia. 
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Nemours-Aucusi, and Barrieu. La radio- 
thérapie dans le traitement de l’angine de 
poitrine. (Roentgen therapy in the treatment 
of angina pectoris.) Bull. et mém. Soc. de 
radiol. méd. de France, January, 1929, 77, 
27-31. 


Fifty cases of angina pectoris (of cardiovas- 
cular origin) were treated by roentgen therapy. 
In 31 cases there was disappearance of the pain- 
ful spells; in 8 there was amelioration; in § 
there was no improvement; in one there was 
aggravation, and 6 cases died. 

The 6 cases who died are described more or 
less in detail and the possibility of the roentgen 
irradiation contributing to the cause of death 1s 
discussed. 

The belief is expressed that roentgen therapy 
cannot be considered responsible for the death 
in the above cases. In view of the fact that some 
truly remarkable results were obtained in many 
of the other cases, it is recommended that irra- 
diation be used routinely for the treatment of 
angina pectoris. 

The technique of irradiation is as follows: 
25 cm. spark gap, 6 to 8 mm. Al filter, 2 ma., 
30 cm. skin target distance, treatment being 
repeated at intervals of two to three weeks ac- 
cording to the condition of the patient, four 
ports of entry (2 anterior and 2 posterior) being 
used for each treatment and a dose of from 3 
to 400 R being administered at a sitting.—T. 
Leucutta. 


CHAPERON. Au sujetde la radiothérapie dans le 
traitement de l’angine de poitrine. (On the 
subject of roentgen therapy in the treatment 
of angina pectoris.) Bull. et mém. Soc. de 
radiol. méd. de France, February, 1929, 77, 
55-57: 


The author, in association with Laubry, has 
treated several cases of angina pectoris by 
means of roentgen irradiations by using a tech- 
nique similar to that of Nemours-Auguste, but 
the results have been very discouraging. More- 
over, Laubry had the opportunity of examining 
3 cases treated by Nemours-Auguste and the 
results of roentgen therapy were deplorable. 
An exacerbation of the pain was produced in all 
3 instances, the roentgen therapy resulting in 
aggravation of the symptoms. 

The author is of the opinion that roentgen 
therapy is of no value in the treatment of 
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angina pectoris and that it may lead to grave 
accidents.— T. Leucutta. 


SEISSER, Franz. Erfahrungen mit der Rönt- 
genbehandlug der genitalen Entzündungen. 
(Experiences with roentgen irradiation of 
genital inflammations.) Strahlentherapte, 
1929, 33, 471-479. 
Three hundred cases of various inflammations 

of the genital organs were treated with irradia- 

tion at the Frauenklinik of Magdeburg. This 
series includes subacute and chronic conditions 
which have proved refractory to other conserv- 
ative methods, recurrent cases and especially 
cases with extensive pelvi-peritonitic and para- 
metric infiltrations where operation could not 
be attempted. Of the acute cases only those 
resulting in diffuse peritonitis were irradiated. 

Three methods of irradiation were used: (1) 
The unilateral permanent castration which has 
the great advantage that it is simple, that it can 
be applied in both unilateral and bilateral proc- 
esses (there being sufficient scattering to affect 
the opposite side) and that it produces no in- 
jury to the non-irradiated ovary. (2) The mild 
irradiation with initial doses of 100 R and re- 
peated later (at four to six weeks’ intervals) 
with 50 R, which is of great advantage in genital 
and peritoneal tuberculosis as well as in inflam- 
mations in which on account of the severe 
general debility caution has to be exercised. (3) 
Complete permanent castration (with 50 to 60 
per cent skin unit dose) which is applied es- 
pecially in women near the climacterium. 

In cases suspicious of malignancy irradiation 
with large doses (100 per cent S. U. D.) is given. 

While an immediate improvement was ob- 
served in the majority of the cases, the perma- 
nent results were tabulated (for 208 cases which 
were followed up) as follows: 

1. Unilateral castration—110 cases with 89 
per cent permanent healing. 

2. Mild irradiation—s4 cases of which 28 
were chronic inflammations, with 86 per cent 
permanent healing, and 26 genital tuberculosis 
(in instances complicated by tuberculous peri- 
tonitis), with 21 cases permanently healed. 

3. Full castration—44 cases, with 84 per 
cent permanent healing. 

4. Sixteen cases which were suspicious of 
malignancy were treated with doses ranging 


from 50 to 100 per cent S. U. D. The results in ° 


these cases are not indicated. 


fie x 


The conclusion is reached that roentgen ir- 
radiation is a great therapeutic adjuvant es- 
pecially in old refractory and recurrent inflam- 
mations of the adnexa, preventing in many in- 
stances severe operative procedures. A complete 
clinical and anatomic healing may result even 
in the most advanced processes.—T. Leucutia. 
CurLER, Max. Radiosensitive intra-oral tu- 

mors. Arch. Surg., June, 1929, 75, 2303- 

2925. 


Ewing in 1928 called attention to a certain 
group of epidermoid carcinomas, particularly 
of the tongue, nasopharynx and larynx which 
have a high degree of malignancy and run an 
unusually rapid course. These tumors have a 
peculiar histologic structure, notably the ab- 
sence of squamous features and the presence of 
transitional epithelial characters. In 1921, 
Regaud recognized the peculiar microscopic 
changes and radiosensitivity of certain tonsillar 
and nasopharyngeal tumors. He was impressed 
with a close and constant relation between the 
epithelial and lymphoid elements, and therefore 
applied to them a new term of “lymphoepi- 
theliome.”’ Reverchon and Coutard, Schmincke, 
Derigs, and others have reported similar cases. 
Quick and Cutler noted that these lesions had a 
marked susceptibility to irradiation and termed 
them “‘transitional cell epidermoid carcinomas.” 

The microscopic structure can be divided in- 
to two distinct types: (a) lympho-epitheliomas, 
and (4) transitional cell carcinomas. 

(a) Lympho-epithelioma. Occurs rarely, only 
1g in a series of 300 cases. The structure shows 
wide sheets of epithelial cells infiltrating the 
surrounding lymphoid tissue. The cells are 
large and pale, the protoplasm is ill defined. 
The nuclei are large, clear and pale. Nucleoli 
are prominent and mitosisabundant. The struc- 
ture in general is difficult to distinguish from 
reticulum cell lymphosarcoma and primary en- 
dothelioma. 

(6) Transitional Cell Carcinoma. These 
tumors occur more frequently, comprising a- 
bout 10 per cent of the tumors occurring in 
these regions. The cells grow diffusely in cords 
and infiltrate the surrounding tissue. Poly- 
morphonuclear leucocytes, lymphocytes and 
plasma cells are numerous. The cells show 
marked loss of differentiation and may reach a 
high grade of anaplasia and the epithelial 
characteristics are almost lost. The similarity of 
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these tumors and radiosengitive tumors else- 
where 1s noteworthy, such as those that occur 
occasionally in the esophagus and the cervix 
uteri. 

Histogenesis. The exact origin of these tu- 
mors 1s unknown, but the most popular theory 
is that the anaplasia accounts for the peculiar 
histologic features of transitional cell carcinoma. 

Primary Lesion. The common locations are 
the pharyngeal tonsil, lingual tonsil, base of the 
tongue and nasopharynx. The larynx and eso- 
phagus are less frequent sites. On inspection, 
the tumor appears as a finely granular surface 
suggesting an erosion rather than frank ulcera- 
tion. Sometimes one only finds fixation of the 
mucous membrane over a mass of tumor tissue. 
Oftentimes the first symptoms may be glandu- 
lar enlargements in the neck, and several cases 
had operations on the neck glands without de- 
termining the original lesion. Some ot the le- 
sions progress rapidly, others terminate fatally, 
others have a rather slow course. 

Differential Diagnosis. Lympho-epithelioma 
and transitional cell carcinoma must be differ- 
entiated from squamous carcinoma, lympho- 
sarcoma and bronchiogenic carinoma and en- 
dothelioma. Itis very difficult and usually can 
be made only after biopsy. The clinical course 
and observations are often of great assistance. 

Response to LIrradiation—Therapeutic Test. 
These tumors are radiosensitive to compara- 
tively small doses. They recur rapidly unless all 
of the growth has been removed. 

The treatment should be planned, keeping in 
mind: (1) their high degree of malignancy, and 
(2) their marked susceptibility to irradiation. 
Surgical intervention is to be discouraged. 
Irradiation by roentgen rays or radium or by a 
combination over the primary lesion and the 
involved areas is the method of choice. The 
author reports g cases well after three years. 


—E. P. Pendergrass. 


Jory, M., and QurriN. Action directe ou action 
secondaire de la roentgenthérapie du cancer: 
Un fait. (Direct or secondary action of roent- 
gen therapy in cancer?) Bull. et mém. Soc. 
de radiol. méd. de France, February, 1929, 77, 
81-83. 


A case of multiple metastases following car- 
cinoma of the breast which was treated by 
roentgen therapy is briefly described. The in- 
teresting feature in the case is the fact that of 
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the numerous skim nodules which occurred on 
the anterior thorax along the scar only those 
disappeared which were directly treated, while 
all other nodules, even those imamiedinialy adja- 
cent to the borders of the areas treated which 
no doubt received at least 15 per cent scattered 
radiation, remained uninfluenced. 

In the authors’ estimation this proves that 
there is no secondary effect of the radiation and 
that the action is directly on the cells by the 
destructive effect of the roentgen rays.—T. 
Leucutia. 


Wintz, Herman. Ergebnisse der Strahlenbe- 
handlung beim Uteruscarcinom und Mam- 
macarcinom. (Results of radiation therapy 
in uterine and mammary carcinomas.) 


Strahlentherapie, 1929, 33, 456-466. 


The method employed by the author is that 
of roentgen therapy alone. Only in a few in- 
stances, for example, carcinoma of the vagina, 
of the rectum, anus, and carcinomas of the 
corpus uteri was a combination of roentgen 
and radium therapy used. 

The method of procedure is as follows: 
First, thorough local and general preliminary 
treatment is given (disinfection, copperization, 
etc.), all patients being hospitalized. In the 
uterine carcinomas the roentgen treatment is 

carried out with small (6X8 cm. and 8X8 cm.) 
tields, in two series. In the first series the uterus 
alone is treated by administering a full carci- 
noma dose, while in the second series, eight 
weeks later, the treatment is directed mainly 
to the parametria (at the same time a dose of 
8o per cent S. U. D. being administered over 
the primary lesion). In mammary carcinomas 
the two irradiations are carried out with larger 
fields at ten to twelve weeks’ intervals. The 
general rule that the first roentgen dose decides 
the fate of the patient still holds good. There- 
fore a very careful measurement of the first 
dose is necessary and therapeutic test irradia- 
tions are entirely to be discarded. 

In publishing the results obtained by the 
above method of irradiation, the following 
rules are taken into consideration: (1) the 
statistics include all cases whether or not 
treatment was completed; (2) only absolutely 
sure carcinomas were included; (3) only cases 
which at an examination five years after the 
completion of the treatment were found to be 
entirely symptom-free and healthy are consid- 
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ered as cured; (4) the statistics are divided into 
“Wwell’and “lost” cases. These latter include all 
cases who died regardless of whether or not the 
cause of death was due to carcinoma or some 
other disease, and the cases which are alive but 
which showed at the five-year examination 
such extensive metastases that their death is 
to be expected soon; (5) the carcinomas arè 
divided into (a) operable, (b) inoperable and 
(c) cachectic cases. 

The recurrences following operation are 
dealt with in a separate group. 


The results in uterine carcinomas. Ac- 
cording to Heyman’s collection from the world 
literature the five-year surgical cure in the 
operable uterine carcinomas is 35.6 per cent 
for collum carcinomas, and 58.8 per cent for 
corpus carcinomas. The author’s results are 
as follows: 


A. In collum carcinomas: 
(a) 108 operable cases, 57.4 per cent symptom- 
free after 5 years; 

(4) 632 inoperable cases, 12 
tom-free after § years; 
(c) 125 operable cases, 86.9 per cent symptom- 

free after 3 years; 
(d) 712 inoperable cases, 16.1 per cent symp- 
tom-free after 3 years. 


B. In corpus carcinomas: 

(a) 48 operable cases, 66.6 per cent symptom- 
free after 5 years; 

(6) 53 inoperable cases, 5.6 per cent symptom- 
free after § years; 

(c) 59 operable cases, 74.5 per cent symptom- 
free after 3 years; 

(d) 60 inoperable cases, 13.0 per cent symptom- 
free after 3 years. 

The figures for the collum carcinomas which 
were obtained by roentgen irradiation alone 
are compared with the figures of the Radium- 
hemmet (Forssell-Heyman) of Stockholm and 
and of the Radium Institute (Regaud) of Paris, 
where as it is known radium therapy forms the 
method of treatment. 

Operable: 

Stockholm: 145 cases, with 46.2 per cent 5 
year cures. 

Paris: 93 cases, with 25.8 per cent 4 to § year 
cures. 
Erlangen: 
cures. 


Inoperable: 


3 per cent symp- 


108 cases, with 57.4 per cent § year 
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Stockholm: 357 cases, 
year cures; 

Paris: 129 cases, with 10.0 per cent 4 to § year 
cures; 

Erlangen: 632 
cures. 
The 3 year results were as follows: 

” Operable: 

Stockholm: 109 cases, with 54.0 per cent 3 
year cures; 

Paris: 63 cases, with 52.3 per cent 3 year cures; 

Erlangen: 48 cases, with 73.0 per cent 3 year 
cures. 


with 13.9 per cent 5 


cases, with 12.3 per cent 5 year 


Inoperable: 

Stockholm: 176 cases, with 17.0 per cent 3 
year cures; 

Paris: 79 cases, with 22.7 per cent 3 year cures; 


Erlangen: 240 cases, with 22.0 go cent 3 year 
cures. 

According to the author, the better results 
with roentgen therapy alone are due, besides 
better irradiation conditions, also to the fact 
that roentgen therapy is a procedure producing 
less irritation than the insertion of radium 
which often leads to secondary infections. 

The results in the recurrent uterine carci- 
nomas following Wertheim’s operation are as 
follows: 

118 cases, 17.0 per cent symptom-free at the 
end of 3 to 4 years; 

104 cases, 9.6 per cent symptom-free at the end 
of 5 to 6 years; 

59 cases, 6.7 per cent symptom-free at the end 
of 8 to 9 years. 

2. The results in mammary carcinoma. The 
classification adopted is that of Steinthal. 
Group 1: Small tumor without involvement of 
deeper structures or adjacent lymph nodes; 
Group 1: Large tumor with involvement of 
the greater portion of the breast and lymph 
nodes of the axilla; Group m1: Extension to 
the supraclavicular lymph nodes. 

A. Operable mammary carcinomas—Steinthal 
land 11. 

72 cases, 79 per cent symptom-free at the end 
of 3 years; 

66 cases, §3 per cent symptom-free at the end 
of 5 years. 

In all these instances radiation therapy was 
carried out first, and eight to fourteen days 
following irradiation the tumor was removed 
for microscopic examination. The axilla was 
left intact. More recently the tumor is extir- 
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pated with the diathermic sealpel. In a few in- 
stances only one axillary gland was removed 
for biopsy, the tumor itself having been left 
intact. 

B. Inoperable mammary carcinomas—Stein- 
thal r. 

65 cases, 20 per cent symptom-free at the end 
of 3 years; 

50 cases, 12 per cent symptom-free at the end 
of 5 years. 

C. Irradiation in recurrences: 

165 cases, 34 per cent symptom-free at the end 
of 3 years; 

136 cases, 19 per cent symptom-free at the end 
of § years; 

71 cases, IO per cent symptom-free at the end 
of 8 years. 

These figures prove that mammary carci- 
noma can be treated just as successfully by 
roentgen therapy as uterine carcinomas. Since 
in the beginning cases of mammary carcinoma 
(Steinthal 1) surgery can accomplish the re- 
moval of the tumor, this method can be safely 
used. In the more advanced cases, however, 
roentgen therapy appears to be considerably 
superior to operative procedures and therefore 
the question arises whether one should not 
submit all such cases primarily to irradiation. 

The value of a combination of surgery and 
roentgen therapy is not as yet sufficiently clear. 
In all operable cases treated by the author 
which belong to Steinthal Groups 1 and 11 the 
tumors were removed in order to ascertain the 
microscopic diagnosis and consequently a sort 
of a combined treatment was applied. The 
removal of the tumor might be important since 
it prevents the systemic absorption of a large 
amount of carcinoma cells killed by irradiation. 
On the other hand, the absorption of such 
destruction products may lead to stimulation 
of healing processes. 

The criteria influencing the response of the 
carcinoma to roentgen irradiation are: (1) the 
localization of the lesion; (2) the character of 
the tumor and neighboring tissues; (3) the size 
and technique of application of the dose; (4) 
preliminary and after-treatment, and (5) the 
reactive response of the organism.—T.Leucutta. 


Fenwick, P. CLENNELL. The radium climac- 
teric. Brit. M: J., Sept. 7, 1929, 2; 455. 


Fenwick states that in the menorrhagia ot 
middle life, radium has proved of so much 
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value, that if malignancy and fibroid disease 
are carefully excluded, radium can be safely 
recommended. In the radium and deep therapy 
department of the Christchurch Hospital, New 
Zealand, 89 patients suffering from severe 
uterine hemorrhage have been treated during 
the last four and one-half years. The average 
age of the patients was forty-seven years and 
the average duration of the hemorrhage before 
treatment was two years. Of the 89 patients, 
73 are reported as quite free from symptoms, 
2 have been lost sight of, one failed to receive 
any benefit from the treatment and 13 have 
been too recently treated to report. 

In 20 cases, cessation of hemorrhage occurred 
immediately after treatment; in 15 four weeks 
after treatment; one, three weeks; one, six 
weeks; 4, eight weeks; one, six months, and 
one, seven months, the latter being the longest 
interval reported. 

Twenty patients reported no bleeding after 
the treatment; 17 reported one bleeding, and 
two bleedings occurred in 7 patients. 

Twenty patients had pain before treatment 
and of these 15 reported entire absence of pain 
after treatment, 4 reported pain still present 
but of less degree, and one stated there was no 
improvement in the pain. 

Four patients suffered from painful and fre- 
quent micturition before treatment, and in 3 
the condition was improved, one reporting that 
no improvement had occurred. 

In 14 cases there were no reports of any cli- 
macteric symptoms after treatment, 29 com- 
plained of hot flushes, 25 of headaches, and 13 
of stiffness and indefinite pains in the joints. 
Rheumatism is however so prevalent in New 
Zealand that the complaint of stiffness and 
vague pains in the joints is very common in 
middle-aged people of either sex. 

Fenwick concludes after careful inquiry 
among women who are passing through the 
normal change of life, that there is no evidence 
that the climateric produced by radium treat- 
ment differs in any way, except in rapidity, 
from the normal period of disturbance experi- 
enced by middle-aged women. He has treated 
6 cases of uterine fibroids with hemorrhage, the 
patients having refused operation or being 
unable to undergo surgical treatment, and in 
3 cases the relief was remarkable, hemorrhage 
ceasing, and other symptoms being relieved. 
He believes that with the increased use of 
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radium, many cases of intractable uterine 
hemorrhage will not be allowed to wait until 
chronic invalidism occurs, but will receive 
prompt relief from the use of radium.—R. 8. 
Bromer. 


AvIRAGNET, and Dunem, P. Fibro-sarcome 
périosté de la colonne vertébrale dorsale 
arrété dans son évolution par la radiothérapie 
(Periosteal fibrosarcoma of the dorsal verte- 
bral column arrested by roentgen therapy.) 
Bull. et. mém. Soc. de radiol méd. de France, 
February, 1929, 77, 79-80. 


A case of fibrosarcoma originating from the 
periosteum of the dorsal spine is described in a 
child four years of age. First a diagnosis of 
paravertebral abscess was made and the pa- 
tient treated medically. Since subsequent 
roentgenograms failed to reveal any improve- 
ment, operation was decided upon. A fibro- 
sarcoma originating from the periosteum of 
the vertebral column was found. Because of 
the inoperability of the condition roentgen 
therapy was administered, a dose of 3240 R 
being given over the right hemithorax through 
three ports of entry. Twenty-five days later 
2400 R and again one month and six months 
later 1750 R (Total gooo R) was given. The 
quality of the roentgen rays used was 28 cm. 
spark gap, with 10 mm. Al. 

The lesion was arrested and a re-examination 
five years later revealed a very satisfactory 
condition of the patient.—T. Leucutta. 


MISCELLANEOUS 


ScaLirzerR, Max. Zur Technik der R6ntgenun- 
tersuchung der vier obersten Brustwirbel in 
seitlicher Richtung. (The technique of the 
roentgen examination of the four upper dorsal 
vertebrae in lateral projection.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, August, 1929, 40, 
267-271. 


Barsony and Koppenstein recently published 
a method for the lateral visualization of the 
upper portion of the thoracic spine. The author 
calls attention to the fact that a somewhat 
similar method was published by him in 1918, 
in a surgical journal. On account of the perti- 
nence of the problem he republishes his tech- 
nique, which is as follows: The patient is laid in 
a straight lateral position (the knees being 
flexed), with a maximum throwing back of the 
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shoulders and with the hands being crossed in 
the back. The head is elevated by sandbags 
and the tube is centered over the acromial end 
of the clavicle (five fingers from its sternal end) 
just in front of the head of the humerus. A 
Bucky diaphragm is used. 

The advantage of this method is that it gives 
in addition to the upper thoracic spine, a very 
good visualization of the larynx and trachea, 
of the filled esophagus, of the manubrium sterni, 
of the sternoclavicular articulations and of the 
upper ribs. The drawback of the method is that 
it cannot be used in old persons or in injuries 
around the upper thorax since it requires a 
maximum drawing back of the shoulders. It 
is recommended that in such instances the pro- 
jection of Bársony and Koppenstein be resorted 
to.—T. Leucutia. 


DITTMAR, Orro. Halbseitliche Aufnahmen des 
Lendenwirbel-Kreuzbein-Abschnittes. (Semi- 
lateral projection of the lumbosacral region.) 
Fortschr. a. d. Geb. d. Röntgenstrahlen, July, 
1929, 40, 99-107. 

In a previous article (see abstract, this Jour- 
nal, September, 1929, p. 276) the author briefly 
described the technique of the semilateral 
projection of the lumbosacral region. In the 
present article the method is discussed in detail 
and its practical applicability is indicated. 

The technique already described does not 
suffice in all instances. 

In certain cases a second technique is used 
which has the advantage that, in addition to 
the lumbosacral region, part of the hip-joint 
is also visualized, the acetabular cavity being 
especially well brought out. Here also, the 
patient lies half between true lateral and true 
recumbent positions, with a 35° angulation 
between the body and the pelvis on the one 
hand, and the table, on the other hand. The 
position of the arms and thighs, as well as the 
fixation, is the same as in the previously de- 
scribed method. A 30X40 cm. plate is used and 
the patient is placed so that the upper border of 
the plate reaches a hand’s breadth above the 
pelvic brim and the central ray is directed at 
the intersection of two lines, the perpendicular 
of which runs one hand’s breadth laterally from 

, the umbilicus and the horizontal line of which 
runs one hand’s breadth below the umbilicus. 


- Seven cases are briefly described illustrating 


the value of the two methods in different 
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pathological conditions of the lumbosacral 
region. The conclusion is reached that the 
method forms an important addition to the 
roentgenographic examination made in the 
ventrodorsal and true lateral positions.— T. 
Leucutia. 


HASSELWANDER, A. Gefahren fiir die weitere 
Entwicklung der Réntgenstereoskopie. (Dan- 
gers of the further development of roentgen 
stereoscopy.) Fortschr. a. d. Geb. d. Rönt- 
genstrahlen, August, 192g, 40, 189-213. 


The author gives a review of the latest devel- 
opments in connection with roentgen stereo- 
scopy and analyzes the dangers which might 
result from an overdevelopment of roentgen 
stereoscopic techniques. Especially the tele- 
stereoscopy and hyperstereoscopy of Dioclés 
and the more recently published views of Barth 
in regard to roentgen stereoscopy in relation 
to optic physiology are severely criticized. 

As is known, Dioclés advocates an increased 
film focus distance of from 120 to 250 cm. 
(telestereoscopy) and a proportionally increased 
tube distance (hyperstereoscopy) for all 
steroscopic examinations, believing that on 
account of greater sharpness of the parts closer 
to or farther from the film and on account of the 
reduction of voluminous body parts to smaller 
sizesa better spatial impression can be obtained. 
There can be no doubt that stereoroentgeno- 
grams taken with more or less parallel rays (as 
practised in stereoroentgenography) lead to a 
lesser distortion of the objects examined and 
thus to a greater spatial accuracy, but the read- 
ing of such roentgenograms under central pro- 
jection leads to equal distortions and thus to 
erroneous spatial effect. On the other hand, 
a good impression of the form, position and size 
of the parts to be examined is obtained with 
stereoroentgenograms taken at shorter distances 
also for voluminous body parts, and the accu- 
rate localization of certain processes (especially 
in thoracic surgery) is directly superior. 

Barth, in analyzing roentgen stereoscopy in 
relation to optic physiology, expresses the view 
that the objective criteria necessary in order to 
give the impression of spatial vision in photo- 
graphs (the influence of the geometric perspec- 
tive, overlapping and covering of two objects, 
the shadow effect and the air perspective) are 
of no use in roentgenograms and that conse- 
quently the subjective impression is of con- 
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siderably greates importance. In analyzing 
the above objective criteria the author 1s con- 
vinced that they are of great value also in 
stereoroentgenograms and that consequently 
they should not be abandoned in favor of the 
subjective impressions. 

It is wise that one should maintain methods 
which are the result of long experience and 
which have proved of enormous practical value. 
Our aim should be to arrive at the ideal objec- 
tive step by step.—T. Leucutia. 


ALBERTI, W. Tele-Chiasmo-Réntgenstereosko- 
pie. (Tele-chiasmo-roentgen stereoscopy.) 
Fortschr. a. d. Geb. d. Röntgenstrahlen, July, 
1929, 40, 68-75. 

A method is described for stereoscopic 
roentgenoscopy, photography and stereoscopic 
roentgenography in which the two images are 
projected on the screen or film simultaneously 
side by side. This is obtained by the use of two 
roentgen tubes which are focused so that the 
central beamscrosson theobject and the images 
project on a screen or film which is placed at a 
definite distance from the object. The tubes 
may be run simultaneously or alternatingly. 
By means of a diaphragm system both roentgen 
beams can be limited and by approximation 
of the object towards the screen or film the dis- 
tance between the two projected images can 
be controlled. 

The distance between the focuses of the two 
roentgen tubes (A) is governed by the formula 
of Dioclés according to which if the thickness 
of the object to be examined (£) is equal to the 
distance of the focuses of the two tubes (A) the 
focus film distance (DF) will be equal to 8F, 
that is, if the thickness of the thorax, for 
example, is 20 cm., and the distance of the 
focuses is likewise 20cm. The focus film distance 
must be 8X20=160cm. The quality of the 
images obtained 1s excellent since the sharpness 
of different depths is good and since there is 
very little stray radiation. 

The method permits stereoscopic roentgeno- 
scopy without stroboscopic arrangement and 
and stereoroentgenography without the usual 
changes of cassette.—T. Leucutia. 


ScCHEKTER, L. La radiographie pulmonaire 
double et simultanée. (Double and simul- 
taneous pulmonary roentgenography.) Bul. 
et mém. Soc. de radiol. méd. de France, Janu- 
ary, 1929, 77, 25-26. 
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The author describes a simple procedure 
which permits the simultaneous use of two 
films in roentgenography of the chest. The 
two films are placed with special intensifying 
screens in the same cassette and the usual 
exposures made. The film nearer to the patient 
will thus give a darker image while the film 
distant from the patient will appear somewhat 
lighter. This difference in the quality of the 
two images often permits the recognition of 
small parenchymatous lesions which otherwise 
would escape detection.—T. Leucutia. 


Puitirs, Herman B. A simple complete diag- 
nostic x-ray unit adapted to all possible 
surgical and medical needs. 7. Bone © 
Joint Surg., Oct., 1929, ZZ, 739-746. 


Philips describes an apparatus for diagnostic 
roentgen examinations consisting of two sepa- 
rate units, a fracture stretcher, and the roent- 
gen-ray unit. This apparatus he claims is 
adapted for all possible surgical and medical 
needs. He believes that the new fracture 
stretchers and biplane roentgenoscopes, lately 
described in published articles in Radiology, 
American Journal of Roentgenology and Radium 
Therapy and Journal of Bone and Joint Surgery 
are incomplete and lacking in fundamentals in 
their construction. 

The stretcher is made of aluminum, and is 
radiolucent in all parts within the frame. A 
traction device is so arranged that any part 
of the patient’s body may be suspended by it 
without mechanical interference during mani- 
pulation or immobilization, and at the same 
time provide ready accessibility for roentgeno- 
scopy or roentgenography with an absolute 
minimum obstruction to the roentgenoscopic 
or roentgenographic fields by radiopaque parts 
of the apparatus. The stretcher is light in 
weight and is easily transported to roentgen-ray 
operating rooms, or anywhere, even in ambu- 
lances. It can be used as a fracture table 
apart from the roentgen-ray apparatus, or in 
conjunction with it, as desired. The entire 
stretcher, including the frame, is collapsible and 
occupies very little space w hen unassembled. 

The roentgen-ray unit consists of two sepa- 
rate, compact, shock-proof roentgen-ray units 
incorporated with a tilt Potter-Bucky table. 
One unit is underneath the table, mounted on, 
rails in such a way as to be easily moved under 
any part of the table. The other unit is suspend-" 
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ed from a single upright bar at the back of the 
table. This is suspended in such a way that 
any angle or position is obtainable with it, and 
when not in use, it can be pushed back, entirely 
out of the way, or can be used for examinations 
on bedsor stretchers without moving the patient 
onto the roentgen-ray table. The Potter-Bucky 
diaphragm is also mounted on rails and can be 
easily moved. 

Each roentgen unit consists of an oil- 
immersed transformer and tube, capable of 
60,000 volts with 30 milliamperes. 

This apparatus can be used for all fracture 
work, including the application of casts, for 
biplane roentgenoscopy for removal of foreign 
bodies in the lungs or elsewhere, for urologic 
work, and also for vertical roentgenoscopy. 
Philips states that this unit has been the sole 
roentgen-ray disgnostic equipment of a large 
private hospital in New York City with a very 
exacting attending staff. The machine has 
rendered perfect service in all types of roentgen- 
ographic work, including mastoids, sinuses, 
chests, gastrointestinal and bone and joint 
conditions. Collaboration with several urolo- 
gists in making urologic roentgen-ray studies, 
has resulted in extreme satisfaction and the 
combination of the biplane roentgenoscope and 
the radiolucent fracture stretcher has been 
especially pleasing to surgeons and orthope- 
dists. The article is illustrated, showing the 
different methods of employment of the appara- 
tus in the various types of work.—R. $. Bromer. 


Parey, D. H., and Scarrr, R. W. Further 
observations on the histology of carcinoma 
of the breast. Lancet, Sept. 7 1929, 2, 492- 


494. 

The authors in a previous communication 
brought forward evidence to show that in the 
case of carcinoma of the breast a relation 
between the histological appearance and the 
subsequent clinical course did not exist. They 
concluded that the histological index of malig- 
nancy should be used only as an auxiliary to 
other factors, and that the important point 
was the stage towhich the disease had advanced 
at the time the treatment was undertaken. 
In actual practice, they believed that the his- 
tological malignancy should prove of prognos- 
tic value in cases in which the disease had 


e spread from the breast to the axillary glands, 
„but had not yet widely infiltrated those glands, 


yi.e., a group intermediate between the earl 
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and the advanced cases of earcinoma of the 
breast. In furtherance of this previous work, 
they report in this paper a study of the relation 
between the histological appearance of the pri- 
mary growth and that of its secondary deposits 
and, further, the histology of those tumors of 
the breast which have given rise to metastases 
in the glands compared with the appearances 
of those growths in which microscopical exam- 
ination of the axillary glands had failed to 
demonstrate metastases. 

The three characteristics on which they laid 
most stress in this study in establishing the 
degree of malignancy were: (1) tubule forma- 
tion; (2) irregularity in size and shape of the 
nuclei; (3) hyperchromatism. Other factors 
noted were: (4) the amount of secretion, and 
(5) the number of mitoses. No attention was 
paid to the presence of fibrosis, leucocytic in- 
filtration, or any factor not concerned with 
the appearance of the epithelial cells. In 
order to obtain an opinion as unbiased as possi- 
ble the sections of all the primary tumors were 
first examined, and then independently the 
sections of the secondary deposits. Each pri- 
mary growth was then compared with its metas- 
tases, and any differences noted on the inde- 
pendent examination were discussed and if 
necessary confirmed. 

One hundred and ten carcinomata of the 
breast with their secondary deposits in the 
axillary glands, and 53 cases without secondary 
deposits were examined. In the large majority 
of instances (83 per cent), the secondary 
deposits in the lymphatic glands were similar in 
appearance and malignancy to the primary 
growth; in an appreciable minority (16 per 
cent), the malignancy of the glandular metas- 
tases was lower, but in only one case was the 
malignancy raised. The series of cases in which 
secondary deposits were not found in the axil- 
lary glands shows a relatively much greater 
number of tumors of low histological malig- 
nancy than did the series with such deposits. 
—R. S. Bromer. 


Berrman, Raru B., Ketiy, Jonn, and 
Croun, Natuan. The effect of intrabron- 
chial injections of iodized poppy seed oil 40 
per cent; an experimental study on dogs. 
Arch. Surg., Sept., 1929, 79, 471-477. 

The authors were interested in determining 
if iodized poppy seed oil 40 per cent had any 
effect on the lung tissue of animals. They 
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utilized 12 dogs and 2 of them died, but the 
authors do not feel that inatiliation of the 
iodized oil had anything to do with the death. 
Another animal showed fibrosis, but this 
fibrosis was concluded to have been present 
prior to the instillation of the iodized oil. 
They conclude that the instillation of the 
iodized oil did not cause pneumonia or any 
cellular reaction that they could demonstrate. 
Most of the iodized oil is coughed up, but any 
that remains does not seem to act as a foreign 


body.—E. P. Pendergrass. 


Scureus, H. Tu. Uber die Verteilung der 
Wismutdepots bei intramuskulirer Injektion 
unléslicher Salze und die Dauer des röntgen- 
ologischen Nachweises. (On the distribution 
of the bismuth deposits in intramuscular 
injection of insoluble salts and the duration 
of their roentgen visibility.) Fortschr. a. d. 
Geb.d. Rontgenstrahlen, July, 1929, 40, 42-46. 
Since the introduction of bismuth therapy 

by Levaditi numerous investigations have been 

made on the duration of the absorption of the 
different bismuth preparations injected for 
therapeutic purposes. 

The author was able to observe cases from 
six months to five and a half years following 
the completion of the bismuth treatment, and 
by taking a series of roentgenograms he found 
that there are three forms of distribution of 
the insoluble bismuth salts following the intra- 
muscular injection: (1) the “plumb bob” ap- 
pearance when there is no further distribution 
of the bismuth following the injection; (2) the 

“stripe or fan-like”’ appearance when the bis- 
muth shortly after the injection diffuses 
through the neighboring tissues, and (3) the 

“milky way”? appearance when the bismuth 

distributes itself over a greater portion of the 

injected muscle. 

The absorption of the bismuth depends on 
several factors, such as the solubility of the 
bismuth salts, the carrier (thick or thin, easily 
absorbable, etc.), the local Jiaeihution of the 
tissues (encapsulation as a result of pronounced 
local reaction), the functional use of the mus- 
cles (massage, whether the patient is resting 
following the injection or is active, disuse as a 
result of pain), and finally the individual differ- 
ences between man and animal and man and 
man. 

The roentgen visibility of the injected bis- 
muth lasts for a period of two years. In one 
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case examined two and a half years later, in 
another three years later, in 2 cases four years 
later, andin one case five and a half years later, 
there was no evidence of a bismuth shadow. 

No local or general disturbances were ob- 
served following the bismuth injections. 

From the point of view of the roentgenologist 
the knowledge of the slow absorption of*the 
insoluble bismuth salts is important since it 
prevents diagnostic errors.—T. Leucutia. 


Kuster, A. Die Wirkung der Réntgenstrahlen 
auf die nyktinastischen und _ seismonastis- 
chen Bewegungen. (The action of roentgen 
rays on the nyctinastic and seismonastic 
movements.) Fortschr. a. d. Geb.d. Röntgen- 
strahlen, August, 1929, 40, 242-248. 


1. The nyctinastic movements of the plants 
appear chiefly on the joined leaves due to tur- 
gor changes which depend on light and tempera- 
ture conditions and which are manifest espe- 
cially from day to night. Newer investigations 
revealed that these movements are the direct 
result of the irritability of the leaves in response 
to stimuli. The author investigated the appli- 
cability of the roentgen rays as such a stimulus. 

The experiments were carried out on garden 
beans (Phaseolus vulgaris) by placing the 
experimental plants in a basement at a constant 
temperature and constant light and by expos- 
ing the joints of the leaves at definite intervals 
to certain doses of roentgen rays (the rest of 
the plant being protected by lead). The effect 
of the roentgen rays on the movements was 
then registered by a special apparatus con- 
structed for this purpose. 

The roentgen rays used were those of a Metro 
tube, with a Radiosilex apparatus, at 9 ma., 
and 80 kv., with 1 mm. Al filter, at a focus 
distance of 30 cm., the erythema dose having 
been obtained in 6.2 minutes. From 1.5 to 10.0 
S. U. D. were administered in the various 
experiments. 

It was found that the roentgen rays produced 
a paralytic effect on the leaves, which was of a 
permanent nature, and directly proportional to 
me dose applied. 

. Irradiation of mimosa plants. Similar 
Pk eon were carried out on Mimosa pudica 
with the exception that here, in addition to the 
stalk joints of the leaves also the joints of the 
leaf to leaf were exposed to irradiation. 

In a first series of experiments hard roentgen 
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rays (7 ma., 40 kv., 30 cm. distance, 1 mm. Al, 
tS. U D: being obtained in 6 minutes) were 
used and the irradiation was carried out with 
doses of from 10 to 30 S. U. D. In a second 
series of experiments very soft rays (produced 
by a copper target with Lindemann window; 
9 ma., 50 kv., ṣo cm. distance, 1 S. U. D. having 
beet obtained in 15.2 sec) were used and doses 
were carried as high as 1200 S. U. D. It was 
found that a drooping of the leaves of Mimosa 
pudica could not be produced no matter how 
large the doses applied were. The paralytic 
effect was the same as for Phaseolus vulgaris 
with the exception that because of the lesser 
radiosensitivity of Mimosa pudica higher doses 
were required to produce the same effect. Hard 
rays were more effective on Mimosa pudica 
than soft rays, the ratio of the effectiveness 
being 1 to 14.—T. Leucutia. 


Küster, A. Wurzelbestrahlung junger Lupin- 
enpflanzen und der Einfluss auf die Wurzel- 
knöllchenbildung. (The irradiation of the 
roots of young lupine plants and the influ- 
ence on the formation of rootlets.) Forschr. a. 
n. Geb. d. Röntgenstrahlen, July, 1929, 40, 46- 
50. 

Plants of Lupinus albus were exposed to 
radiation (1/10, 1/4, 1/2, I, 2, 3, 5, 8 and Io 
skin unit doses) and the effects of the radiation 
on the roots and formation of new rootlets were 
studied. The technique of irradiation was as 
follows: Radiosilex apparatus, Metro tube, 7 
ma., 80 kv., 1 mm. Al, 20 cm. target distance, 
one erythema dose corresponding to 3 min. 55 
Sec. 

The seedlings of Lupinus albus were placed 
in sawdust and only the plants having roots 
7 cm. long and sprouts 6 cm. long were used for 
the experiments. During the actual irradiation 
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the sprouts were protected by $ cm. lead. Im- 
mediately following the irradiation the seedlings 
were planted in a special ground, consisting of 
sand (60 per cent) and garden earth (40 per 
cent), with the addition of axotogen and ferti- 
lizer. Beginning the eighth day the plants were 
examined at definite intervals both with regard 
to the length of their roots and the formation 
of new rootlets. The results obtained were 
plotted graphically. 

It was found that small doses of radiation 
produced a stimulative effect on the growth of 
the plants and that larger doses had an inhibi- 
tive or destructive effect. 

The experiments are important since they 
prove beyond doubt the stimulative action of 
roentgen gays.—T. Leucutia. 


Varca, Géza. Die Klemmenspannung des 
Réntgenapparates mit rotierendem Gleich- 
richter und seine Arbeitsweise. (The tube- 
end tension of the roentgen apparatus with 
rotating rectifier and itsmode of action.) Fort- 
schr. a. d. Geb. d. Rintgenstrahlen, July, 1929, 
40, 107-116. 

On the basis of theoretical calculations and 
serial measurements on a roentgen apparatus 
with rotating rectifier, it was found that the 
loss of the high voltage for different kilovolts 
and milliamperes can be determined before- 
hand. In correcting the kilovoltmeter reading 
for the loss of the high voltage found one may 
estimate the tension at the tube ending, thus 
calculating the exact time of exposure for the 
difrrent milliamperages. 

The formula by which the loss of the high 
voltage can be determined is described in detail. 
Further experiments are in progress in order to 
determine whether or not this formula can be 
applied to all types of apparatus. —T. Leucutia. 
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THE PRESENT STATUS OF HYSTEROSALPINGOGRA PHY 


WITH A REVIEW OF THE LITERATURE AND A REPORT 
OF 512 PERSONAL CASES 


By E. R: WITWER, M.D., H. P. CUSHMAN, M.D., and T. LEUCUTIA, M.D. 
Harper Hospital 


DETROIT, MICHIGAN 


HISTORICAL SURVEY for the demonstration of the contour of the 
THE first recorded attempt to visualize pelvic organs. Air inflation of the periton- 
elvic organs by means of the roentgen eal cavity in conjunction with roentgen-ray 
rays was made in 1914 by Cary? who in- examinations had previously been per- 
jected the uterine cavity and the fallopian formed by Kelling," Jacobeaus,' Weber,” 
tubes with a solution of collargol and took Rautenberg,"® 57 and Goetze,’ but these 
roentgen plates of the injected organs. examinations, except those of Goetze re- 
Cary’s primary interest was in the deter- ferred chiefly to the liver, spleen and dia- 
mination of the patency of the fallopian phragm. To Stewart and Stein belongs the 
tubes. Soon afterward, Rubin," and Dar- credit of having applied pneumoperitoneum 
tigues and Dimier® extended their investi- for the roentgenologic visualization of the 
gations to all pelvic organs. However, on pelvic organs. They?’ say with regard to 
account of the marked peritoneal reaction this: 
which invariably followed whenever the In the exaggerated, lateral, Trendelenburg 
collargol entered the abdominal cavity, the position (patient lying on either the left or 
method soon had to be discarded. Ries,”* right side in the bayonet position) we were able 
after his experiences in three cases injected to demonstrate not only the normal uterus 


for the determination of the permeability with its round ligaments, small cystic ovaries 
of the fallopian tubes, writes: and normal bladder, but also myomatous tu- 
mors of the uterus, which, as is well known, 
have not heretofore been roentgenologically 
demonstrated. 


The three cases were perfectly clean women; 
all three were prepared as carefully as for any 
abdominal operation and the syringe was 
cleaned with all precautions. Nevertheless, Very shortly afterward, Rubin,’ in 1920, 
these patients developed acute peritonitic published his first results (55 cases) of 
symptoms. I have, therefore, discarded this transuterine tubal air inflation, now univer- 
procedure for fear I will occlude an open tube sally known as the “Rubin test.” Although 
rather than open one that was occluded before. i een of Rubin’s procedure was “the 


In 1919, Stewart and Stein’*.2°! intro- nonoperative determination of patency ofe 
duced transabdominal pneumoperitoneum the fallopian tubes in sterility” by the. 
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measurement of the actual pressure neces- 
sary for the inflation, the method was soon 
used in conjunction with roentgen examina- 
tions for the demonstration of the pelvic 
organs as the so-called transuterine pneu- 
moperitoneum. Peterson,‘ who, with Van 
Zwaluwenburg, contributed a great deal 
to the perfection of gynecologic roent- 
genography, combined the transabdominal 
and transuterine gas inflation, in many 
cases to considerable advantage. In fact, 
after additional improvement, the pelvic 
pneumoperitoneum had become such an 
important method of examination that 
Peterson made the following statement: 

After some thirty years’ experience in a 
special field of work, I took it for granted there 
was very little to be felt in the pelvis that I 
could not feel. I must confess that after my 
experiences with pelvic roentgenography my 
eyes have been opened to the fact that there 
are possibilities in relation to preoperative 
diagnosis I never dreamed of. 


However great the advantages of pelvic 
pneumoperitoneum, as a whole, might 
have been, the impression was slowly 
gained that the Rubin test had not entirely 
solved the problem of exactly determining 
the patency or non-patency of the fallopian 
tubes. First,in some instances, the results 
of the inflation did not agree with the opera- 
tive findings, second,in case of non-patency 
the exact site of the occlusion could not be 
determined. For this reason, attempts were 
made to supplement the Rubin test, espe- 
cially in cases of tubal occlusion, with the 
intrauterine injection of opaque substances. 
Kennedy,! in 1923, used a 20 per cent 
solution of sodium bromide (3 to Io c.c. 
under a pressure of 75 to 200 mm. mer- 
cury), and by means of roentgenograms 
he succeeded in demonstrating that the site 
of the occlusion can be accurately localized. 
Of 18 of his cases of non-patency, in 30.8 
per cent the occlusion was found at the 
isthmic end of the tube and in 69.2 per cent 
it was found at the fimbriated end. In 


* none of the cases was there observed any ill 
“effect from 


ap 


the injection. Kennedy’s 
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method was also highly récommended by 
Laquerriére and Lehmann" who in des- 
cribing the procedure reproduced one of 
Kennedy’s roentgenograms clearly illus- 
trating the advantages of filling the uterine 
cavity and the tubes with sodium bromide. 

In 1925, Williams and Reynolds? used 
an emulsion of barium sulphate and bis- 
muth (under general anesthesia) and they 
also were able to demonstrate “by X-ray 
photographs taken twentyfour, fortyeight, 
and seventytwo hours later” a good filling 
of the uterine cavity and the tubes. Scho- 
ber,!8* Serdukoff'®® and others reported 
similar results with the use of sodium bro- 
mide, sodium iodide, etc. 

Although the application of all these 
opaque substances represented rather im- 
portant phases in the development of pelvic 
roentgenography, it was not until the gen- 
eral use of lipiodol that the problem entered 
the stage of its final solution. The chief 
reason for this lies in the fact that most of 
the substances used, though media of good 
opacity, sooner or later led to irritative 
changes resulting in ill effects of various 
degrees. Sicard and Forestier, in using 
lipiodol (a preparation made by L. Lafay®” 
in 1902) in the form of intramuscular in- 
jections for the treatment of diseases in 
which a slow and prolonged iodine medica- 
tion was desired, accidentally discovered 
that this substance, aside from the fact 
that it is entirely innocuous and perfectly 
well tolerated by the patients, casts excel- 
lent shadows on the roen tgenograms. With 
this observation as an incentive, these 
authors immediately injected lipiodol for 
roentgenologic diagnosis, in various body 
cavities, and in 1921 they were able to 
report the successful use of the medium for 
the localization of epidural tumors!®! and 
shortly afterward®™ for the visualization of 
the tracheobronchial tree. 

In March, 1922, before the Société médi- 
cale des hôpitaux de Paris, Sicard and 
Forestier!” advocated for the first time the 
general use of lipiodol for the roentgenolo- 
gic demonstration of all body cavities. That 
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this procedure was correct we see from the 
fact that four years later the same authors 
were ableto report thesuccessful useof 5000 
lipiodol injections in the study of the 
epidural and subarachnoid spaces, the 
bronchopulmonary tree, cold abscesses, 
accessory sinuses, urethra, stomach (in 
gelatin capsules), and blood vessels (capil- 
lary system) without the occurrence of a 
single accident. 

It is a rather interesting fact, however, 
that in spite of such a detailed investigation 
of the possibilities of the employment of 
lipiodol, no mention is made of its indication 
in conjunction with pelvic roentgenogra- 
phy. Indeed, the development of the 
technique of the gynecologic use of the lipi- 
odol, the so-called hystero- or uterosalpin- 
gography, comes from an entirely different 
part of the world. It was Heuser, of Buenos 
Aires, who in 1921 obtained the first roent- 
genograms of uterine cavities injected by 
lipiodol®!:*? and who in 1924, through Case, 
presented at the Latin-American Congress 
in Lima a detailed study of the subject,™ 
insisting especially on the value of the 
method in the early diagnosis of pregnancy. 
In June, 1924, Portret? of France, pub- 
lished his experiences on the ‘ ‘radiological 
researches on the visibility of the female 
genital organs,” and on December 15, 1924, 
Carelli, Gandulfo and Ocampo?’ communi- 
cated ucit first investigations, in 7 cases of 
various gynecologic conditions, on the com- 
bination of lipiodol with pneumoperiton- 
eum. These authors” say: 

In order that the roentgenologic exploration 
may be complete, it is necessary in many in- 
stances to know the exact form and volume of 
the uterine cavity, the capacity, form and 
permeability of the tubes, etc. With this object 
in mind, we have employed the injection of 
lipiodol within the uterine cavity in conjunc- 
tion with pneumoperitoneum. 


During 1924 casual communications ap- 
peared also by Busson and Portret,!? who 
reported the value of the intrauterine in- 
jection of lipiodol in a patient with double 
uterus and patency of the left and occlusion 


Present Status of Hysterosalpingography 


127 


of the right tube, and by Vercesi?!? who 
reported a case of double vagina and uterus. 

During 1925, the publications rapidly 
increased in number. Tussau,?°* Moc- 
quot,??8.129.180 = =Grégoire, Darbois and 
Béclére,”:74 and Forsdike* were all unani- 
mous in recognizing the great value of lip- 
iodol in pelvic roentgenography. Dyroft® 
advocated the use of a bromide compound 
instead of the iodine compound because of 
its lesser irritability, and he presented 
some roentgenograms illustrating the 
presence of “tubal peristalsis.” Ferré’? 
described 6 cases of uterine fibroma success- 
fully diagnosed by the intrauterine injec- 
tion of lipiodol. Heuser®’ at the First 
International Radiological Congress in 
London again insisted on the value of the 
method in early pregnancy and he laid 
down “fixed rules for the diagnosis of 
pregnancy after a woman missed one or two 
periods.” 

A careful review of the literature since 
1926 reveals that the number of articles 
dealing with various phases of the gynecolo- 
gic application of lipiodol reaches now into 
the hundreds. It is impossible to give a 
detailed account of all of these articles here, 
but we should like to mention the works of 
McCready and Ryan,”° Cotte and Ber- 
trand, Oumansky,! Newell,® Bakke,’ 
Temesváry?™* Centanaro,* Romero,'® 
Nahmmacher,'*® and especially of Jarcho 
102,103,104 45 the most outstanding. 

Stein and Arens,!™® 1” and Jung and 
Schirmer!” reported on the combination of 
hysterosalpingography with pneumoperi- 
toneum, while Heuser® and Claude Bé- 
clère! each wrote a textbook; the former on 
“The Radiography in Gynecology, Ob- 
stetrics and Urology,” and the latter on 
“The Radiologic Exploration in Gynecol- 
ogy, its Technic and Results.” 


THE VARIOUS CONTRAST ME- 
DIA AND THEIR USE 
The number of the substances utilized, 
as contrast media since the introduction of 
hysterosalpingography in 1914 1s rather” 
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large. Cary,” Rubin,'* Dartigues and 
Dimier,® Ries, and others, as already 
mentioned, used aqueous solutions of col- 
largol, while Kennedy," Schober,!** Kok,!” 
Fraenkel, Serdukoff,!8® Nolke,4° De Ba- 
ker, and others, employed, and some still 
employ, aqueous solutions of sodium bro- 
mide. 

The different barium emulsions used are: 
barium and bismuth, by Williams and Rey- 
nolds**; barium sulphate and sodium 
bromide, by Gibbons and barium sulphate 
bougies (with petrolatum and oil of theo- 
broma) by Hirsch. 

Jaroschka!™ 1% and Hellmuth* used an 
aqueous solution of lithium iodide, the so- 
called “‘umbrenal.”’ 

Of the many oily solutions, lipiodol (40 
per cent) and iodipin (20 per cent and 40 
per cent) proved by far the most satis- 
factory and they are utilized now by the 
majority of investigators. However, men- 
tion should also be made of a bromide oil, 
‘“contrastol” (10 per cent and 25 per cent), 
introduced by Dyroft,®” of “radiopol’”’ 
(25 per cent) used by de Grisogono and 
Gortan*’ and of “‘lipoiodin” applied by 
Bertrand, Villemur and Baillat.'” 

More recently a new brominized oil 
(lard oil containing 40 per cent bromine) 
has been advocated by Putnam™*? and a 
rape-seed iodized oil (“campiodol”) by 
Frazier® and Frazier and Glaser,® but al- 
though both were found “‘the most satis- 
factory” in cerebrospinal visualization and 
pneumography, none of them have as yet 
been tried in uterosalpingography. 

In our series, the French lipiodol was 
used, which is a preparation containing 
0.54 grams iodine to the cubic centimeter of 
poppy seed oil. If fresh, it 1s yellowish and 
transparent and has much the appearance 
of olive oil. On account of its high 1odine 
content, it is thoroughly impervious to 
roentgen rays. Its oil component insures a 
perfect tolerance and very slow absorption, 

„and its continuous presence without any ill 
effects in various locations of the body has 
“been reported. Moreover, it is self-disin- 
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fecting and mildly germicidal, two factors 
which, as we shall see, are very important 
from the point of view of the more recent 
therapeutic applications of hysterosalpin- 
gography. 

In analyzing the relative advantages of 
the above contrast media, our attention 
must be directed, in the first instance, to 
the deleterious effects which might result 
from their practical application in utero- 
salpingography. As we have already seen, 
the use of collargol and sodium bromide 
soon had to be abandoned because of their 
very irritating action on the peritoneum. 
But a careful review of the literature deal- 
ing with the untoward reactions produced 
by other injected media will reveal that 
they, too, are not altogether without harm. 
Hellmuth® reported the accidental death, 
six days following the injection, of a patient 
who received only 3 c.c. of umbrenal, and 
at the post-mortem examination evidence 
of streptococci was found in the left tube. 
Haselhorst”? published 3 cases in which 
there was severe infection following the 
injection of iodipin; the first case that of an 
ovarian cyst which at subsequent operation 
showed “‘extensive sterile inflammatory 
reaction,” the second case that of a preg- 
nancy where the contrast medium was in- 
jected for therapeutic abortion and where 
infection followed (resulting in placentar 
remnants, which later were successfully 
removed), and the third case that of a 
chronic bilateral salpingitis, which thirteen 
days later led to exacerbation of the infec- 
tion. Odenthal'? likewise reported 2 cases 
of infection, one following the injection of 
contrastol and the second following the 
injection of iodipin. “Acute infections of the 
uterus and tubes” were described by Hoff- 
mann’? in one case, and by Mandelstamm 
121 in 2 cases, one of his own (out of a total 
of 34 cases) and one observed elsewhere. 
Recently Gauss,® in tabulating the results 
in about 3000 cases of hysterosalpingog 
raphy (chiefly with iodipin), found that 
death had occurred in § cases (0.11 per 
cent)and infection in 13 cases(0.43 per cent). 
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Ill effects fr6m the use of lipiodol were 
reported by Rubin!” who in a series of 66 
cases observed subsequent abscess forma- 
tion in 2 cases and peritoneal irritation in 3 
cases. Hirst’? reported an accidental death 
following the injection of lipiodol. In this 
case, operation was performed twenty-four 
hours after the test and streptococcic 1n- 
fection of the tubes was found. Of the 80 
cases of Mathieu’s ” there was an elevation 
of temperature (101°F.) in one case lasting 
for a period of twelve hours. 

Béclére," in 1928, after analyzing the re- 
sults of 750 cases of various pelvic condi- 
tions injected with lipiodol in France (150 
cases from Mocquot and Bureau,’ 150 
cases—later 200 cases*—from Cotte,” 120 
cases from Francillon-Lobre and Dalsace,’ 


123 cases from Le Goff!” and 200 cases of 


his own), found that not one single accident 
or ill effect was reported, and therefore 
arrived at the conclusion that lipiodol 1s 
absolutely innocuous and consequently a 
preparation which should be used in pre- 
ference to all other iodized oils. This con- 
clusion was also reached by van der Elst 
and Gautot?’ who likewise failed to ob- 
serve a single accident in a series of 150 
cases. Temesvary,*" after making compar- 
ative studies with umbrenal, 1odipin and 
lipiodol, found that the reaction produced 
was most pronounced with umbrenal, only 
moderate with iodipin and absolutely nil 
with lipiodol. For this reason, he, too, 
advises the exclusive use of lipiodol in all 
cases of uterosalpingography. 

More recently, however, even Béclére 
(in collaboration with Lecene and Tedes- 
co!!8) and Sicard and Solal!® observed the 
exacerbation of old infections following in- 
trauterine injection of lipiodol. Bécleére, 
whose case constitutes his first accident in 
a series of 230 cases, believes that the ill 
effect was due to the fact that the injection 
of the lipiodol was undertaken too near the 
menstrual period and he therefore advises 
that one shouldwait until at least eight days 
after menstruation. The same conclusion 
is reached by Douay“! who likewise noticed 
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the exacerbation of an infection in a case in 
which the injection was performed too close 
to the menstrual period. 

In our series, which includes 512 cases of 
pelvic injections, the only accident ob- 
served was that of a ruptured tube, which 
occurred in a woman with bilateral hydro- 
salpinx (Fig. 28). The rupture was acci- 
dentally discovered the following day at the 
operation, and apparently had produced no 
ill effects. 


PROCEDURE 


It is obvious from the above that a very 
careful selection of patients submitted for 
hysterosalpingography is essential. Cases 
of recent hemorrhage, inflammatory con- 
ditions that are not completely quiescent, 
active infections or malignancies involving 
the cervix, ectopic gestations or uterine 
gestation in which a therapeutic abortion is 
not desired, infected cervical or uterine 
polyps, fever, etc., are absolute contrain- 
dications. Our group of cases represents 
both hospital and ambulatory patients, the 
greater number being ambulatory. All of 
the latter were allowed to return home im- 
mediately following the completion of the 
examination and in none of these cases were 
there any untoward effects. 

For the reason already given, the most 
suitable time for pelvic hysterosalpin- 
gography is one week following the men- 
strual period. At this time, the injection 
produces the least discomfort and subse- 
quent infections are avoided. 

The preparation of the patient consists 
in the adminstration of cathartics and va- 
ginal douches the day previous to the 
examination. The douche is repeated the 
next morning and at this time an enema is 
also given. 

We have not found it necessary to pre- 
scribe opiates or antispasmodics prior to 
the injection, though in selected cases such 
a procedure may be of value. The discom- 
fort produced by the actual injection is so 


slight that in no case of our series was there 


evidence of the slightest irritation except? 


` 


‘sec 


¢ 


~~ 


130 


of course, the mild cramps due to the dis- 
tention of the uterine cavity and oviducts 
by the opaque medium, which subsides as 
soon as the injection is completed and the 
pressure released. 


TECHNIQUE 


The contributions to the technique of 
injection of lipiodol in hysterosalpin- 
gography are very numerous. Various 
methods, apparatus and manometers were 
described by Portret,’° Mocquot!?:!% 
Cotte, 7 Béclére,’°4 4 Dyroif,™ Jarc- 
ho,!.1% Isar," Centanaro,” Adler,? Petit- 
Dutaillis,! Francillon-Lobre and Dalsace®® 
Tieri D’Istria,?® Fernández,’ Adair and 
McDonald,! Stein and Arens,!?8 Rubin and 


Bendick,!” and others. 





: i 
AEAN N 
Gora 


Fic. 1. Showing technique of injection. 


The technique of all these investigators 
can be reduced to two basic principles: 
(1) the injection of the opaque substance 


e under carefully controlled pressure in a 


“closed cervix,” and (2) the injection of the 
“contrast medium under its own pressure in 
“‘an open cervix.” While both methods have 
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their advantages, there c#n be no doubt 
that the controlling of the pressure during 
the injection in a “‘closed cervix” is by far 
the simplest and safest. 

This method which is used also by us is, 
in general, as follows: The patient is pre- 
pared as for any vaginal operation and 
placed in the Sims position on a roentgen- 
ray cystoscopic table provided with a 
Bucky grid (Fig. 1.). The cervix is exposed, 
swabbed with iodine, drawn into view by a 
tenaculum and held quite firmlyin position. 
A toor 20 c.c. Record syringe, to which has 
been attached a suitable cannula on which 
has been placed a tigh tly fitting rubber olive 
of proper size to act as a plug in the cervix, 
and a speculum suited to the case to be in- 
jected, are the only instruments necessary 
for the injection. The cannula is inserted 
intothe cervix of the uterus until the rubber 
olive is in contact with the external os, and 
with gentle traction on the tenaculum and 
firm pressure on the syringe the olive is 
pressed into the cervix so that it prevents 
the escape of the lipiodol into the vagina. 
The lipiodol which has been warmed to a 
temperature of approximately 105°F. is 
injected very slowly, using only sufficient 
pressure upon the piston to move the col- 
umn of oil perceptibly. After the injection 
of 1 or 2 c.c. of lipiodol, the patient usually 
complains of a cramp, of mild severity, in 
the lower abdomen, which is due to filling 
of the uterine cavity and its partial dis- 
tention. At this point it is necessary to 
watch very carefully to see if there isa 
slight rebound of the piston, which is an 
indication of filling of the uterine cavity. 
After a few minutes’ wait, further injection 
is attempted, but if the rebound persists, 
the injection may be considered complete. 
The amount of oil necessary to inject the 
normal uterus and oviducts varies from 2.5 
to § c.c., the average being about 4 c.c. 

We concede that a manometer so 
arranged as to register the amount of pres- 
sure exerted would be desirable, but so far 
we have not found one which we consider 
entirely satisfactory. Furthermore, after a 
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few injections, dne acquires a sense of resis- 
tance on the piston of the syringe, which is, 
we believe, a satisfactory indication of the 
amount of pressure being exerted. 
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berg and Arnstam®® and by Rubin and 
Bendick.!” 

Briefly, the oil-injected, normal uterine 
cavity casts a shadow roughly triangular 





Fic. 2. 


Normal uterine cavity with both tubes pa- 
tent. Free lipiodol in the left pelvis. 


Having completed the injection, the 
excess of oil is gently wiped from the cervix 
and the vaginal wall (Fig. 7), the speculum 
is removed from the vagina and roent- 
genograms are taken. It is important that 
during the actual exposure the syringe and 
tenaculum be carefully held so as not to 
change the normal relation of the uterus in 
the pelvis (Fig. 6). 

Stereoscopic roentgenograms are taken 
as a routine procedure, but in some in- 
stances exposures in the lateral and oblique 
positions are also made. If there is evidence 
of occlusion of the tubes, or if a functional 
study of the pelvic organs is desired, subse- 
quent roentgenograms are taken at dif- 
ferent intervals for a period of twenty-four 
hours. In the case of functional study of 
the fallopian tubes, the injection of the 
contrast medium under roentgenoscopic 
control is occasionally of great advantage. 

A very detailed study of the normal 
appearance of the pelvic organs following 
hysterosalpingography was made by Rein- 


Fic. 3. Normal uterine cavity with both tubes pa- 
tent. Droplet distribution of the lipiodol in the 
pelvis. 


in shape, the apex of which represents the 
cervical portion, and the base the fundal 
portion of the uterus (Figs. 2 and 3). The 
proximal portion of the normal oviduct 
casts a fine, almost hair-line shadow, which 
increases in diameter as the fimbriated 
portion of the tube is outlined. In our 
observations, we have not found the posi- 
tion of the tubes to be constant, but in the 
majority of instances they assume a posi- 
tion lateralward from the cornua of the 
uterus. At the cornual attachment of the 
tube a distinct ring-like constriction can 
usually be made out which is believed to 
represent a structure analogous to the py- 
lorus in the stomach (Fig. 17). This con- 
striction has been proved histologically to 
represent a true sphincter, the function of 
which is still open to discussion. Oil which 

has escaped through the fimbriated end of 
the tube and is free in the pelvis casts small, ` 
smooth, globular shadows which are readily ^ 
differentiated from the shadows cast by the ~A 
oil still present in the tubes. Excessive ° 


quantities of lipiodol are undesirable, as the 
massed oil casts shadows which are ex- 
tremely confusing (Figs. 4 and 5), and in 
many instances may obscure important 





Fic. 4. Normal uterine cavity with both tubes pa- 
tent. Excessive quantity of oil in the pelvis pro- 
ducing confusing shadows. 


changes in the adnexa or adjacent struc- 
tures, which could have been demonstrated 
if only a sufficient quantity of oil to pro- 
perly inject the uterus and oviducts had 
been used. 


THE ACCIDENTAL INJECTION OF THE 
UTERO-OVARIAN VENOUS SYSTEM 


It is interesting to know that in some in- 
stances the intrauterine application of 
lipiodol may result in the injection of the 
venous system of the pelvic organs leading 
to an escape of the contrast medium into 
the general blood stream. Fortunately 
such an occurrence is entirely harmless and 
without any clinical significance. 

The first to call attention to the possibil- 
ity of “the escape of foreign material from 
the uterine cavity into the uterine veins” 
was Sampson!’ who in 1918, after inject- 
ing extirpated uteri with bismuth or barium 
suspension (in gelatin) demonstrated that 
“foreign material can often be easily forced 
from the cavity of the uterus into the uterine 
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veins if the endometrium* is injured or has 
been removed by curettage. A study of the 
uterus in which the veins have been in- 
jected, demonstrates large receiving sinuses 





Fic. 5. Normal uterine cavity with both tubes pa- 
tent. Excessive quantity of oil and movement 
during exposure. 


radiating from the base of the endometrium 
into the myometrium. If these sinuses are 
exposed by removing the overlying endome- 
trium and the uterus is relaxed, thus hold- 
ing the lumina of the sinuses open, fluid and 
small solid material could easily escape 
from the uterine cavity into them when the 
pressure in the uterine cavity is greater 
than that in the sinuses.” 

In 1923, Sicard and Forestier! injected 
lipiodol directly into the blood stream of 
dogs in order to determine if there 1s any 
deleterious effect, and especially if there 1s 
fatty embolism due to distribution of the 
lipiodol in the vascular system. Asa result 
of repeated and painstaking roentgeno- 
scopic examinations, it was found that if 
the injection is made into the femoral veins, 
the lipiodol (after pulverization in the 
heart) rapidly reaches the pulmonary capil- 
laries, where, after a period of ten or twelve 
minutes, it suddenly disappears. However, 
if the injection is made into the portal vein, 
the absorption is considerably slower, and 
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it takes several hours for the lipiodol to 
entirely disappear from the blood stream. 
Finally, if the injection is made into the 
arteries the absorption is the fastest 





Fic. 6. Normal uterine cavity with both tubes pa- 
tent. Displacement of uterus to the left as the 
result of instrumentation. 


(through the peripheral capillaries). Find- 
ing such an intravascular injection of the 
lipiodol harmless in animals, Sicard and 
Forestier!” repeated the experiments with 
humans. Two to4c.c. lipiodol was injected 
very slowly into the cubital vein (the actual 
time of injection being five minutes) and 
the absorption of the lipiodol observed 
roentgenoscopically. Within five to six 
seconds, the lipiodol had already reached 
the pumonary capillaries where it re- 
mained in the form of small droplets for a 
period of six to eight minutes after which it 
suddenly disappeared. Within ten minutes 
after the injection, the entire amount of 
lipiodol was absorbed. The only symp- 
tomatology manifested by the patient dur- 
ing this time was a very slight cough with- 
out dyspnea. As a result of these experi- 
ments, Sicard, de Gennes and Coste?” soon 
afterwards utilized iodized oil in humans for 
the localization of the obliteration of arter- 
ial thrombosis. In 2 cases, the lipiodol was 
injected just above the suspected throm- 
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botic areas (in one case with gangrene of 
both feet, 1 c.c. in each femoral artery and in 
one case with arterial obliteration of the left 
upper extremity, 2 


c.c. in the left axillary 





Fic. 7. Apparent occlusion of both tubes due to re- 
flux of oil in vagina as result of improper fitting 
of the olive in the cervix. 


artery) and the site of the obliteration 
was accurately located. 

In 1926, Béclére! injected extirpated uteri 
with lipiodol at different pressures (as high 
as $00 mm. Hg) and found, as did Sampson, 
that if the endometrium is injured or if the 
pressure is exceedingly high, the contrast 
medium may enter the uterine capillaries 
and the uterine venous system. 

In November, 1927, Pujol y Brull, Van- 
rell and Carulla Riera’? for the first time 
presented before the Sociedad de Chirurgia 
de Barcelona the “accidental injection of 
the utero-ovarian venous system in the 
course of hysterography in the living.” 
These authors were able to secure a num- 
ber of roentgenograms showing the injec- 
tion of the peri-uterine venous system; 
moreover, in one of their cases, the entire 
length of both utero-ovarian veins was out-. 
lined by the contrast medium. After nu- 
merous experiments on cadavers (by in- 
jecting the venous system both by the 


intrauterine and retrograde way) they ar-, 


Fic. 8. Accidental injection of utero-ovarian venous 
system during hysterosalpingography. 


rived at the conclusion that “vascular in- 
jection is the result of two mechanisms. 
(1) of the submucous injection due to a 
faulty use of the cannula, and (2) of the 
injection under a pressure greater than that 
which can be supported by the endothelium 
of the uterine vessels.” 

We have observed the accidental injec- 
tion of the utero-ovarian venous system in 
2 cases. In one of these cases (Fig. 8) an 
outlining of the peri-uterine venous plexus 
as well as of the entire course of both utero- 
ovarian veins was obtained during the use 
of lipiodol for a uterine condition. Since 
there were no untoward effects from the 
absorption of the lipiodol into the blood 
stream, we repeated the examination ten 
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A second attempt at 


Same as Figure 8. 
hysterosalpingography combined with catheter- 
ization of both ureters ten days later resulted in 
the same accidental injection of the utero-ovarian 
venous system. 


Fic. 9. 


days later, at this time in conjunction with 
catheterization of both ureters, being very 
careful not to apply too much pressure or 
injure the endometrium during the course 
of the instrumentation. The result of the 


examination was the same (Fig. 9). Be- 
sides an extensive injection of the peri- 


uterine plexus, there was also an outlining 
of the left utero-ovarian vein as far as its 
entrance into the left renal vein (level of 
the kidney pelvis as indicated by the tip of 
the catheter) and of the right utero-ovarian 
vein as far as its entrance into the inferior 
vena cava (just a little above the right 
kidney pelvis). 
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Fic. 10. Injection of extirpated uterus with lipiodol 
under increased pressure showing entrance of the 
opaque medium into utero-ovarian venous system. 


Since in our case a repetition of exactly 
the same phenomenon was obtained ten 
days later, and since at the second examina- 
tion only a very slight pressure was used, it 
seemed to us that in addition to the two 
above causes of accidental injection of the 
venous system during hysterography, as 
mentioned by Pujol y Brull, Vanrell and 
Carulla Riera, there must also be a third 
cause, most probably an inereased permea- 
bility of the “receiving sinuses,” such as is 
observed in idiopathic uterine bleedings. 
A number of injections on extirpated uteri 
(Figs. 10 and 11) convinced us that in some 
instances a very slight pressure indeed is 
sufficient to produce an extensive injection 
of the entire utero-ovarian venous system. 


PRACTICAL APPLICATIONS OF 
HYSTEROSALPINGOGRAPHY 
Hysterosalpingography is of great diag- 
nostic value in developmental anomalies of 
the genital organs, 1n tubal affections lead- 


Present Status of Hysterosalpingography 


Fic. 11. 
pressure. 


Same as Figure 10, with practically normal 


ing to sterility, in certain very carefully 
selected cases of pregnancy in which ther- 
apeutic abortion is indicated or where a 
differential diagnosis from other obscure 
conditions is essential, in uterine tumors, 
excepting malignancies, and in certain ex- 
tra-uterine tumors. 

Developmental Anomalies. The value of 
hysterosalpingography in the diagnosis of 
developmental anomalies of the pelvic or- 
gans has been repeatedly emphasized. In 
fact, some of the earliest reports on the 
practical application of the injection of 
lipiodol, as, for example, the cases of Busson 
and Portret,!® Vercesi,24° and others, are 
descriptions of such conditions. 

In conjunction with developmental ano- 
malies, hysterosalpingography may be used 
for the visualization of changes in position, 
size and shape of the uterine cavity. The 
changes in position of the uterine cavity, 
which as a rule are due to malpositions of 
the uterine body as a whole, are recognized 
in the majority of cases by clinical examina- 





Fig. 12. Anteflexion of the uterus with bilateral oc- 
clusion of the tubes. 


tions, consequently their demonstration by 
means of injection of contrast media (Figs. 
12 and 13) 1s of purely academic interest. 
Not so, however, the changes in size and 
shape. Here uterosalpingography is often 
of the greatest help, especially if one con- 
siders that a surprisingly large number of 
sterilities are due to developmental anoma- 





Infantile uterus with occlusion of both 


Fic, 14. 
`A tubes. 
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Fic. 13. Same as Figure 12, lateral view. 


lies of the uterus. This point will be further 
analyzed when discussing the causes of 
sterility in connection with tubal roent- 
genography. 

The developmental changes in size are 
due chiefly to infantile uteri (Figs. 14, 15, 
16 and 17). These uteri cast a small tri- 
angular, or less frequently (Fig. 17) a bicor- 





Fic. 15. Same as Figure 14, lateral view. 
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Fic. 16. 


tubes. 


Infantile uterus with occlusion of both 


nate-like shadow which occasionally is so 
small that 0.5 c.c. iodized oil is entirely suf- 
ficient to fill the cavity. The changes in 
shape are represented mainly by the bicor- 
nate uteri (Fig. 18) which occur more fre- 
quently than heretofore supposed. The 
roentgenologic appearance, following the 
injection of the contrast media, in these 
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Fic. 18. 
tube. 


Bicornate uterus with occlusion of right 


Fic. 17. Bicornate uterus with occlusion of both 
tubes. Evidence of sphincter rings of the cornual 
ends of the tubes. 


cases Is so typical that it seems unnecessary 
to enter into a more lengthy discussion of 
the subject. In one case, we have observed 
a double uterus, with two distinct cavities 
and two separate cervices (Fig. 19). Al- 
though the condition could readily be de- 
termined by bimanual examination, hys- 
terosalpingography gave the additional 





Double uterus. 


Fic. 19. 


` 





Fic. 20. Menstrual fistula. 


information that both uterine cavities were 
rather small and that each had but one tube 
which was patent. It is of interest to note 
that this patient, who suffered from sterility 
for many years, became pregnant shortly 
following the injection of the lipiodol and 
delivered a normal baby. 

We should also like to include in this 
group a case of an acquired anomaly, that 
of a menstrual fistula. Ballin’ recently 
wrote an excellent article on this subject 
and therefore we would like to refer those 
interested to that publication. Here, we 
wish only to mention that the injection 
of lipiodol is of considerable aid in accu- 
rately outlining the course of the fistula 
and thus establishing definite surgical indi- 
cations (Figs. 20 and 21). 

Tubal Affections Leading to Sterility. 
The most, frequent and, one may say, the 
most important gynecologic use of lipiodol 
is in connection with certain tubal affec- 
tions leading to sterility. Here roentgen- 
Aography may be of aid for four reasons: (1) 
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Fic. 21. Specimen of the menstrual fistula removed 
at operation. 


in the absence of palpatory findings it leads 
to definite diagnosis in many obscure condi- 
tions of the fallopian tubes; (2) it permits 
the study of the peristalsis of the tubes 
which is not possible by any other method 
of examination; (3) in many instances it 
leads to direct therapeutic results, and (4) 
it permits, in well-selected cases, the differ- 
entiation of chronic salpingitis from chronic 
appendicitis. 

Cary,” Rubin, "2% Kennedy,!3 Wil- 
liamsand Reynolds,?"*Schober,!*‘andothers, 
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injected varioug substances into the uterus 
and oviducts for the purpose of determin- 
ing the type and cause of tubal pathology 
in sterile women. Aside from the congenital 
malformations and malpositions of the 
uterus, these workers paid special attention 
to the patency or non-patency of the fallo- 
pian tubes. However, on account of the ir- 
ritative character of the substances used, 
they had to limit the practical application 
of their method to the strictest minimum. 
Only after the introduction of lipiodol, due 
to the excellent roentgenographic qualities 
of this substance, did salpingography be- 
come a routine method of examination. 
Indeed, since then there is practically no 
article dealing with hysterosalpingography 
which does not emphasize in some form the 
value of lipiodol in sterility so that a de- 
tailed review of the literature would simply 
mean an enumeration of all articles written 
on hysterosalpingography. 

The authors who have made “‘the dem- 
onstration of the patency or non-patency 
of the fallopian tubes by means of lipiodol”’ 
their special study are likewise numerous. 
Thus Heuser®°° Grégoire, Béclére and 
Darbois™:”4:> Cotte and Bertrand,” Fraen- 
kel, Henkel, Rubin and Bendick,'!” 
Randall*$155 Mikulicz-Radecki, Lueg and 
Nahmmacher,”* McCready and Ryan?!” 
Vercesi;” Nolke,“° Jarcho, ” Douay,” 
Rosenblatt and Kass,® Temesvary,?” 
Francillon-Lobre and Dalsace,” Bakke, 
Miller and Henderson,” Luttge,"® Saidl,!”8 
van Ebbenhorst Tengbergen,”* Seidler,'*® 
Stone,” Dellepiane,** Iribarne and Capiz- 
zano,” Fodor,®*! Centanaro,* Schultze,!® 
Béclère,!? and Rubin (650 cases), con- 
tributed a great deal toward the solution of 
the problem of salpingography. Schmitz,'” 
who recently made an excellent study on 
“the diagnosis and treatment of sterility 
due to diseases of the fallopian tubes” sums 
up the present status of salpingography as 
follows: 

I, peruterine tubal air inflation is used to 
test, in the absence of palpatory findings, the 
patency or non-patency of the tubes, if potency 
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of the male partner has been assured and the 
patient is desirous of offspring. 2, salpingo- 
graphy is used to locate the site of obstruction. 
The operative methods to be used can thus be 
determined before operation. 3, during opera- 
tion the patency or non-patency of the tube 
may be tested with peruterine gas inflation 
through the cervix, and after operation the 
results of salpingostomy, tubal resection, and 
implantation may be investigated by gas in- 
flations repeated at ten day intervals. 


While, in general, we agree with the 
above statements of Schmitz, there are, 
nevertheless, instances in which hystero- 
salpingography, as Jarcho!™ says, “not 
only supplements but supplants insufflation 
of gases.” This is clearly evidenced in the 
following case, which is cited merely as an 
example of what might happen. 


A woman, thirty-nine years of age, came for 
a consultation as to the cause of her sterility. 
Bimanual examination revealed no palpable 
pathology, though a deep pelvis and firm 
panniculus precluded the possibility of a satis- 
factory palpation of the fundus. The Rubin 
test on two successive occasions showed both 
tubes to be patent. Thus, since her husband’s 
secretion showed viable spermatozoa on three 
different occasions, no cause for her sterility 
could be demonstrated. The injection of lipi- 
odol then gave the necessary information. 
There was an extremely small infantile uterus 
with both tubes patent. We are of the opinion 
that probably this condition might have been 
discovered by careful examination under anes- 
thesia, yet the roentgenograms offered such 
decisive proof that the cause of sterility was 
established at once. 


On the other hand, it has been observed 
that not infrequently cases in which tubal 
occlusion had been diagnosed by the Rubin 
method were found to have patent 
tubes when injected with lipiodol. Thata 
repetition of the Rubin test in such in- 
stances might have led to a satisfactory 
demonstration of the patency of the tubes 
is granted, yet the results of lipiodol injec- 
tion are, in Our experience, more constant 
and afford a means of presenting concrete 
evidence of demonstrable pathology. 
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Fic. 22. Bilateral tubal occlusion at the cornual 


ends. 


Salpingography, by means of lipiodol or 
other iodized oils, is, therefore, superior to 
tubal insufflation: (1) in all cases with 
patency of the fallopian tubes where the 
Rubin test or the palpatory findings have 
failed to furnish satisfactory explanation of 
the cause of sterility, and (2) in cases of 
nonpatency of the fallopian tubes, for the 





Fic. 24. Bilateral tubal occlusion at the cornual 
A ends. Irregularity with small filling defects of 


the cervix due to polyposis. 


Fig. 23. Bilateral tubal occlusion at the cornual 


ends. 


determination of (a) whether the occlusion 
of the tubes is unilateral (Figs. 26 and 27), 
or bilateral (Figs. 22, 23, 24 and 25); (d) 
whether the occlusion is at the uterine end 
(Figs. 22, 23, 24 and 25), or at the fim- 
briated end (Fig. 29), or at any other point 
of the fallopian tube (Fig. 26), and (c) 


whether the occlusion is simple or asso- 





Fic. 25. Bilateral tubal occlusion with displacement 
of the uterus due to adhesions. 
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Fic. 26. Occlusion of the left tube at the fimbriated 
end and occlusion of the right tube distal to the 
cornual end. 


ciated with definite pathological condition 
of the pelvis (chronic salpingitis, hydrosal- 
pinx, etc.) (Fig. 29). 

In connection with the patency of the 
fallopian tubes certain investigators be- 
lieve that a study of the oil entering the 
peritoneal cavity could be used for the 
estimation of the width of the fimbriated 
end of the tube. Thus large droplets would 
mean dilatation, small droplets stenosis, 
and irregular patches adherence of the 
fimbriated end of the tube to some bowel 
coils. Schultze!” and Popovič! made ra- 
ther extensive studies on this subject and 
they arrived at the conclusion that the 
study of the ‘“‘oil-formations,”’ together 
with a roentgenoscopic examination of the 
peristaltic motions, is of certain advantage 
in diagnosing conditions pertaining to 
changes in the width of the lumen of the 
fallopian tubes. 

Without wishing to appear too dogmatic, 
we, too, believe that a closer scrutiny of the 
abdominal end of the tube often guards 
against possible errors. This is especially 
true in partial occlusion (due to adhesions) 
and stenosis of the tube. More than once 
have we observed that lipiodol entered the 


Fic. 27. Occlusion of the right tube at the cornual 
end. The left tube is patent. 


peritoneal cavity within twenty-four hours 
following the injection, whereas films taken 
immediately after the injection showed ap- 
parent closure of both tubes. We therefore 
cannot emphasize strongly enough the ne- 
cessity of taking serial roentgenograms at 
different intervals following the use of lipio- 
dol in all cases of non-patency of the tubes. 

It should be mentioned here that sal- 
pingography may also be of value in re- 
checking the results of operation for 
sterility, as, for example, salpingostomy, 
resection of the isthmic portion of the 
uterine tube, tubo-uterine implantations, 
etc. Schmitz!”® presents some striking 
roentgenograms illustrating the value of 
such a procedure. In one of his cases, while 
previous to operation there was a complete 
occlusion of the tubes, “‘after implantation 
of the left tube and opening of the abdomi- 
nal ostium of the right tube” permeability 
resulted. Cotte and Bertrand*® likewise 
noted patency of the tubes in 3 cases fol- 
lowing “‘tubo-uterine implantations,” while 
in the 3 cases of Rosenblatt! the tubes, in 
spite of the Alexander-Adams operation, 
remained closed. The value of hysterosal- 
pingography in controlling the operative 
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results in sterility is stressed also by Hen- in twenty minutes followiħg its insertion 
kel, MNahmmacher,8 Samuel,!78 and enters the tube, and in from one to two 
others. hours, the peritoneal cavity. This would 


The second advantage of salpingography 
—though merely of scientific interest—is 
that it permits the study of the peristalsis 
of the tubes. Kennedy in 1925 demon- 
strated by roentgenograms taken after the 
injection of a 20 per cent solution of sodium 
bromide the existence of an “‘isthmospasm 
of the fallopian tubes” as a possible cause of 
sterility. Dyroff-*7 shortly afterwards 
presented roentgenograms, _ illustrating, 
with contrastol, constrictions which had 
ee appearance of being due to “‘peristal- 

Heuser?! described in detail a sphinc- 
ter eich he observed at the uterine end 
of the tube and which greatly resem- 
bled the pylorus of the stomach. Rubin 
and Bendick'® noted three types of mo- 
tion, while Schneider and Eisler,!8! Arnstam 
and Reinberg, and Giavotto,®’ made fur- 
ther reports on the tubal “sphincter.” 
Giavotto accidentally noticed in a case 
the passage of the injected lipiodol through 
the tube into the abdominal cavity with no 
filling of the uterus. From this he con- 
cluded—and this was observed also roent- 
genoscopically—that the passage of the 
lipiodol through the tube was due to peri- 
odic contractions of a sphincter near the 
uterine end of the tube rather than to 
the actual pressure exerted at the timeof the 
injection. These periodic contractions he 
called antiperistaltic movements. Further 
studies on “‘tubal sphincter” and “‘peristal- 
tic movements” were made by Jarcho,!” 
and Joachimovits,'®’ while ‘the intra- 
mural and isthmic portion of the fallopian 
tubes with special reference to the so- 
called isthmospasm”’ was investigated by 
Rubin!67.169, in one of the articles 167 with 
gas inflation and the kymograph. Hirsch, 
in a recent communication, brought forth 
rather convincing evidence in favor of 
“tubal peristalsis.” He has shown that 
barium sulphate suspended in a suitable 
oil or jelly, when inserted into the cervix 
in the form of a bougie, soon liquefies, and 


tend to disprove the necessity of positive 
pressure as an essential aid in the progress 
of the opaque substance through the lumen 
of the tubes, and strongly suggests that 
uterine contractions may be a factor in 
propelling foreign substances into the 
tubes, and that tubal peristalsis is a factor 
in its progress through the tubes. Bakke‘. 
reports that in doing an appendectomy on 
a patient, he deliberately injected lipiodol 
into the opening at the fimbriated ex- 
tremity of the tube, but was unable to 
show that any of the oil entered the uterine 
cavity. On the contrary, the lipiodol was 
ejected into the peritoneum in a manner 
similar to that described by Giavotto®’ or 
observed by Hirsch. Bakke continued 
his investigations by placing lipiodol 1 in the 
uterus and by observing 1 its emptying both 
towards the peritoneum and into the va- 
gina. He found that a uterus with normal 
tonus empties its content both ways within 
six to eight minutes (normokinesis), while 
a hypertonic uterus (salpingitis, vagotonia) 
empties so rapidly that unless the injection 
is made during the actual exposure no 
roentgenogram can be taken (hyperkinesis) 
and a hypotonic or atonic uterus (preg- 
nancy, bleeding, endometritis, carcinoma, 
polyposis) empties so slowly that it takes 
several days for the emptying to be com- 
pleted (hypokinesis). Further observa- 
tions on the contractility of the uterus and 
tube were made by Gosset, Ledoux- 
Lebard and Béclére”° and by Petit-Dutaillis 
and Sorel. 

The third advantage of the injection of 
the lipiodol for salpingography is in con- 
nection with its not infrequent therapeutic 
effect. Indeed, one repeatedly finds in the 
literature the description of tubal occlu- 
sions, especially in sterility, which after 
one or several diagnostic injections of 
lipiodol, have become patent. Thus Jar- 
cho! describes a case of bilateral occlusion 
of the fallopian tubes which, at a re- 
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examination tefi months later, showed an 
entirely normal picture. Samuel!’ reports 
4 cases of tubal occlusion (with sterility) 
in which the tubes were opened by the 
forceful application of a 25 per cent sodium 
bromide solution under a pressure of 
180-210 mm. Hg (the author advises that 
210 mm. Hg should never be exceeded). 
Brooks!’ mentions 3 cases of sterility 
which, following a diagnostic application 
of hysterosalpingography, have become 
pregnant, two coming to full term and one 
terminating in abortion. 

Further cases of pregnancy following 
diagnostic salpingography were reported 
by Bendick,!* 2 cases; Douay,’ 4 cases; 
Grégoire, Béclére and Darbois,”*:77 2 
cases; Francillon-Lobre and _ Dalsace,"° 
2 cases, later! an additional 6 cases; 
Rucker and Whitehead,!” one case, and 
Nahmmacher,"*® several cases, while 
Heuser” says this: “Thanks to the roent- 
genologic visulization of the tubes, 30 per 
cent of the sterile women submitting to 
examination and treatment, have fulfilled 
their wish to bear children.” 

A fourth field where salpingography 
might be of considerable value is in con- 
nection with the diagnosis of certain forms 
of chronic salpingitis and especially their 
differentiation from chronic appendicitis. 
Carelli, Gandulfo and Ocampo”? in 1924 
described a case of cystic salpingitis, in 
which diagnosis was made by a combina- 
tion of pneumoperitoneum and hystero- 
salpingography. Giavotto™ reported the 
successful use of lipiodol injection in 31 
cases of chronic salpingo-ovaritis (out of 
a total of 56 cases examined), while 
Cotte and Bertrand*!*? used the method 
in more than 50 cases of acute and sub- 
acute inflammations of the fallopian tubes, 
and Darbois and Béclére*! added 30 cases 
of chronic inflammations (out of a total 
of 100 cases). The diagnostic value of 
hysterosalpingography in chronic inflam- 
mations of the adnexa was emphasized also 
by Schultze,'*? Castronovo” and Newell'*® 
these latter insisting especially on a possi- 


Present Status of Hysterosalpingography 


143 


ble differentiation from chronic appendici- 
tis. Gosset, Ledoux-Lebard and Béclére”! 
reported 3 cases of hydrosalpinx “à 
soupape” and Lecéne, Tedesco and Bé- 
clére!!® 10 cases of hydrosalpinx “clinically 
not previously demonstrated,” in which 
a successful diagnosis was made with the 
aid of lipiodol. 

It is interesting that although the above 
authors observed no ill effects from the 
application of hysterosalpingography in 
inflammations, such effects were described 
by Haselhorst, Hellmuth! and Oden- 
thal,” who advise great caution in the 
use of the method even in quiescent forms, 
since it may lead to exacerbation of the 
infection. A recidivation of an old chronic 
inflammation was noted in one of the cases 
of Lecéne, Tedesco and Béclére!!® (re- 
sulting in bilateral pyosalpinx) and ina 
similar case of Douay.” 

Roentgenologically, chronic salpingitis 
manifests itself in increased width of the 
tubal lumen due to enlargement, especially 
of the distal portion, of the tube, and in 
marked distortion of the tubal outline 
due to adhesions of the surrounding struc- 
tures (Figs. 28 and 29). It is interesting, 
however, that contrary to all expectations, 
in one of our two cases illustrated here 
(Fig. 28), there was a patency of both 
tubes, while in the other case (Fig. 29), 
there was a patency of one and occlusion 
of the other tube. 

The therapeutic effect of the lipiodol 
on inflammations was stressed by Cotte?’ 
in the acute cases and more recently by 
Greene and Pendergrass” and by Jar- 
cho!.!% in the chronic cases. We, too, 
have observed a complete relief of all 
symptoms in 12 cases of chronic inflamma- 
tions of the adnexa following one or several 
injections of lipiodol. 

Early pregnancy. As already mentioned 
the first attempts to demonstrate the pres- 
ence of pregnancy by hysterosalpingogra- 
phy were made by Heuser.** At the 
International Radiological Congress in“ 
London, he’? made the following emphatic 
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statement: “When a woman after concep- 
tion, and after one or more missed periods, 
wants to know if she is pregnant, and the 
clinical examination is indecisive, lipiodol 
must be injected into the uterus. A radio- 





ic. 28. 


Bilateral chronic salpingitis with dilatation 
and distortion of the distal portion of the tubes. 
Both tubes are patent. 


graph should be taken in order to be 
absolutely certain.” As regards the pos- 
sibility of producing abortion by the injec- 
tion of lipiodol (a foreign substance) into 
the gravid uterus, Heuser®’ says this: “In 
Buenos Aires, Dr. Uslenghi, Dr. Martinez 
and myself have tried to provoke abortion 
in tuberculous patients by this means when 
it was indicated, but we did not succeed.” 
Very shortly after making these statements 
Heuser“ reported the successful intrauter- 
Ine injection of lipiodol in 48 cases of early 
pregnancy, without the slightest ill effect 
resulting either to the patient or to the off- 
spring. 

It is interesting, however, that in spite 
of this apparently very convincing work of 
Heuser, the majority of roentgenologists 
continued to remain reluctant to undertake 
the injection of gravid uteri, even in cases 
where therapeutic abortion was indicated, 


e for fear that the probable dangers would be 


greater than the value of the information 
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obtained by the procedure?’ This, notwith- 
standing the fact that those few who tried 
the method were practically unanimous in 
reporting that no untoward effects could be 
observed from the injection. 





lic. Bilateral chronic salpingitis with enlarge- 


29. 
ment and distortion of both tubes. Patency of the 
left tube; occlusion of the right tube. 


A careful review of the publications deal- 
ing with hysterosalpingography in early 
pregnancy reveals that Dyroff*.47 Nu- 
voli!“ Arnstam and Reinberg,’ Steinharter 
and Brown,” Nahmmacher,!*7:!88 and oth- 
ers, believe that the method is of consider- 
able value and its use therefore permissible. 
Nahmmacher,!®” in describing the success- 
ful use of hysterography in 7 cases of early 
pregnancy, mentions a case in which the 
fragment of a pessary applied by the pa- 
tient for the production of artificial abor- 
tion was removed by the injection of 
iodipin and the pregnancy continued to 
full term. Bakke’ successfully performed 
diagnostic hysterography in 17 cases of 

early pregnancy without any deleterious 
effects. 

Le Goff!” is of the opinion that the 
intrauterine injection of lipiodol, although 
a harmless method, does not always lead to 
a satisfactory diagnosis in pregnancies 
before the second or third month, therefore 
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its use as a routine prodedure is not advis- 
able. * Popovié® likewise believes that 
“pregnancy, regardless whether it contin- 
ues normally, or has already led to abortion 
or to placentar remnants in the uterine 
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injection. For this reason, the authors gave 
up entirely the diagnostic use of hystero- 
graphy in pregnancy. This communication 
is very important since as Hickey” says: 
“It has put on record the possible danger of 





Fic. 30. Pregnancy, nimth week. 


cavity, always produces the same hystero- 
graphic picture” and that consequently 
the method is of value only in conjunction 
with other clinical signs. Rucker and 
Whitehead!™ think that hysterography, 
since it may lead to occasional abortion, 
should be reserved only for those doubtful 
cases of pregnancy which in case of positive 
findings may constitute indications for 
therapeutic abortion. Gauss® after care- 
fully investigating the opinion of the 
different authors on the problem found 
that “‘the early diagnosis of uterine preg- 
nancy 1s considered by many as an indica- 
tion, but by thrice as many as a contra- 
indication” to hysterography. 

It is very interesting in this respect to 
note a recent article of Miller and Marti- 
nez who used diagnostic hysterography 
in 15 cases of early pregnancy, none of 
which gave signs of threatened abortion 
before the test. Although a positive 
diagnosis of pregnancy could be made in 
all instances, 3 of the cases aborted—three 
four and five days, respectively, after the 


Fic. 31. Pregnancy, ninth week. 
the employment of lipiodol in the diagnosis 
of pregnancy.” 

Heuser,”! although aware of the above 
accidents, continues to advocate hystero- 
graphy in early pregnancy, but he adds: 
“Of course, if the sound is introduced too 
deep and the injection is made with force, 
abortion is produced; however, this is a 
fault of technique and not of procedure.” 

In our series 7 cases of pregnancy were 
injected with lipiodol, all except one (Fig. 
37) previous to the ninth week. The cases 
were selected very carefully and only those 
were chosen in which either a therapeutic 
abortion was contemplated, or where diag- 
nosis was so uncertain that the ruling out 
of pregnancy previous to resorting to other 
procedures was imperative. In none of the 
injected cases were there any ill effects 
following the injection; 5 of the cases came 
to term, normal babies having been deliv- 
ered, and in the other 2 subsequent thera- 
peutic abortions were performed (after the . 
injection of lipiodol failed to produce the 
abortion). In spite of these favorable re- 
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sults, however, we still feel that the 
employment of hysterography in preg- 
nancy should be most carefully considered 
and the procedure used as a last resort 
only in well-selected cases. 
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Fic. 


32. Pregnancy, eighth week. 

The most characteristic sign of the in- 
jected pregnant uterus is a marked increase 
in size of the uterine cavity greatly in 
excess of that observed in any other condi- 
tion, considering the size of the fundus 
(Figs. 30, 31, 32 and 33.) Each case 
required over 35 c.c. of oil or approximately 
ten times the amount required to fill the 
normal cavity. Of further interest is the 
fact that the triangular outline of the nor- 
mal uterine cavity is lost in the early weeks 
of gestation and instead becomes more 
oblong or ovoid. The site of attachment of 
the ovum can be readily demonstrated by 
the characteristic filling defect evident on 
the roentgenogram. Of particular interest 
in this connection is the peculiar web-like 
distribution of the oil about the unattached 
portion of the ovum, a point which is of 
especial value in the differential diagnosis 
of myomas and early pregnancy 

It has been suggested that hysterosal- 
pingography may be of aid also in extra- 
uterine pregnancy. Dyroff"*-48 described the 
“atony of the uterus without defect by 
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unilateral tubal closure” as characteristic 
of pregnancy of the occluded ` tube. 
Schneider and Eisler 182-18 who made a very 
detailed investigation of the subject, on 
the basis of 10 cases of their own establish- 





Fic. 33. Pregnancy, eighth week, oblique position. 
ed the following criteria as more or less 
important: (1) Extrauterine pregnancy 
can be safely excluded if both tubes are 
patent; (2) atony of the uterus without a 
filling defect due to intrauterine implanta- 
tion of the ovum constitutes indirect 
evidence of extrauterine pregnancy, and 
(3) the occluded tube may show a varia- 
tion of forms of filling defects, the most 
typical among them being the “‘segmenta- 
tion” and “the convex (club-shaped) 
contour of the proximal margin and the 
concave (trumpet-shaped) contour of the 
distal margin of the defect.” Viallet and 
Jahier," Jaroschka,! Gabastou and Har- 
guindeguy,™ and others, reported indivi- 
dual cases of extrauterine pregnancy in 
which the intrauterine injection of lipiodol 
proved a considerable help in establishing 
a correct diagnosis. More recently, Popo- 
vič and Smokvina,'® on the basis of 23 
cases injected (of which only § were veri- 
fied at operation), found that extrauterine 
pregnancy gives, in the majority of instan- 
ces, a rather typical picture following 
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hysterosalpingography. These latter auth- 
ors al§o insist, in conjunction with the 
filling of the uterine cavity, on a sign which 
they call “the ruptured bladder appear- 
ance.” According to Popovié™® this sign, 
which may occur in both intra- and extra- 
uterine pregnancy is the result of the 
lipiodol penetrating into the sinuses of the 
uterine blood vessels, while Schneider,!*° 
who also observed the phenomenon in 
extrauterine pregnancy (and assumed that 
it may occur in all types of pregnancies) 
thinks that it is due to the distribution of 
the lipiodol within the loose uterine 
decidua. It is, however, admitted in both 
instances that the primary cause leading 
to this peculiar arrangement of the injected 
lipiodol is to be sought in the atony of the 
uterus, which thus constitutes an indirect 
evidence of pregnancy. 

Other investigators believe that hystero- 
salpingography is of a questionable value in 
extrauterine pregnancy and that errors in 
diagnosis are possible. Schneider and 
Eisler’? themselves report a case which 
they diagnosed as an extrauterine preg- 
nancy and which at operation proved to be 
a pus tube complicated by a recent abor- 
tion. Rucker and Whitehead!” describe a 
similar case, in which “‘hysterosalpin- 
gograms showed an atonic uterine shadow 
and a closed, clubbed left tube. At opera- 
tion a tubo-ovarian abscess was found, 
which most likely was a postabortal one.” 
Very interesting is a case of Jungmann"! 
where there was no atony of the uterus, the 
cavity appeared of normal size and shape, 
and both tubes were patent, and where a 
diagnosis of extrauterine pregnancy could 
still be made from the fact that there was 
an enormous dilatation of the distal por- 
tion of one tube and a peculiar distribution 
of the lipiodol (this having penetrated be- 
tween the mucous membrane of the tube 
and the decidua capsularis). 

Nahmmacher,® Haselhorst,’ and oth- 
ers, likewise believe that hysterosalpingog- 

raphy is of questionable value in the 
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diagnosis of extrauterine pregnancy and 
they advise against the method. 

Uterine Tumors. The injection of 
lipiodol in connection with the diagnosis 
of uterine tumors is of value only in those 
instances in which the cavity of the uterus 
is enlarged, distorted or encroached upon. 
Apart from pregnancy, the diagnostic 
importance of which has already been 
discussed, fibroids and cancer are the 
predominating tumors which lead to 
changes in size and form of the uterine 
cavity. 

For this reason they, and more especially 
the fibroids, have formed a favorite topic 
of investigation from the earliest days of 
hysterosalpingography. Indeed, Ferré,*° 
in 1925, published a comprehensive study 
on the diagnostic value of lipiodol in 6 cases 
of uterine fibroma. Later, Joachimovits,}!%” 
Flenkel,™ Nahammacher#.134.138 Mocquot 
and Darei; 82? and Grégoire, Béclére and 
Darbois,’® made further contributions to 
the subject, the latter insisting on the 
special value of outlining the contour of the 
tumor by a lead wire during the taking of 
the roentgenogram. Samuel,"8 Jung," 
Vidakovitch and Smokvina?! published 
additional cases in support of the view, 
expressed previously by Henkel and 
Nahmmacher, that hysterosalpingography 
permits the exact localization of small 
submucous or intramural fibromas, thus 
making a conservative excision of the 
tumor possible. 

More recently, Castronovo,» Béclére, 
Darbois and Ledoux-Lebard® and Ma- 
thieu?” presented some very convincing 
material, especially as regards the differ- 
ential diagnosis of large uterine fibromas 
from adnexal or ovarian tumors. 

Investigations on the applicability of 
lipiodol injection for the diagnosis of can- 
cer were made by Carreras, Figueras and 
Faixat*! who described a case of suspected 
uterine malignancy where subsequent 
hysterosalpingography revealed a uterus 


didelphys. 


\ 


Likewise, Mocquot,"™! Proust - 
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Fic. 34. Diffuse polypoid endometrium. Both tubes 


are patent. 


and Béclére! and Michon! reported 
several cases in which the use of lipiodol 
injection aided in proving or disproving 
the diagnosis of uterine carcinoma. Moc- 
quot was of the opinion that lipiodol often 
makes a diagnostic curettage in carcinoma 
of the body of the uterus unnecessary. 
Other investigators, however, considered 





Fic. 46. 
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Submucous fibroid with marked increase 
in the size of the uterine cavity and filling defect. 


FEBRUARY, 


1930 





35. Small submucous fibroid with limited dis- 
Bilateral tubal oc- 


Fic. 
tortion of the uterine cavity. 
clusion. 


the presence of a malignancy as a contrain- 
dication for hysterosalpingography for 
fear that the injected oil may carry some of 
the tumor cells into the abdominal cavity 
thus helping to spread the disease. 

In our own series, we have made no 
attempt to inject the uterus or adnexa of 
any patient suspected of having a malig- 


7. Pregnancy complicated with uterine fibroid, 


Fie. 37 
twelfth week. 
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Fic. 38. Uterine fibroid, with marked enlargement 
of the uterine cavity. 


nant lesion, but have confined our studies 
entirely to the group of fibroids. Even 
here, owing to the fact that the majority 
of these tumors can be readily demonstrat- 
ed by pelvic examination, only those cases 
were selected in which diagnosis was uncer- 
tain or impossible. This apples especially 
to certain cases of polyposis (Fig. 34), the 
very small submucous and intramural 
fibroids which, on account of their size and 
position, could not be palpated (Figs. 35 
and 36) and to the fibroids complicated with 
pregnancy (Fig. 37), or in which a differ- 
ential diagnosis from pregnancy was nec- 
essary. 

In considering distortion of the uterine 
cavity resulting from the development of 
fibroid tumors, it must be emphasized that 
any type of distortion may be expected, 
depending somewhat upon the size, number 
and location of the tumors present in the 
uterus (Fig. 38, 39, 40, 41, 42, and 43). We 
have observed many types of distortion 
varying from a small filling defect in the 
fundus (Figs. 29 and 30), to an irregularly 
shaped cavity, the outline of which when 
injected produces a shadow as large as a 
grapefruit (Figs. 37 and 45). In several of 
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Uterine fibroid with marked enlargement 
and distortion of the uterine cavity. 


Fic. 39. 


our cases so great an enlargement of the 
uterine cavity was observed, that 50 to 75 
c.c. of lipiodol was required to fill the 
cavity (Figs. 42 and 43). This is merely of 
academic interest and is of no value as re- 
gards the pathology within the fibroid, that 
is, it does not indicate a tendency to de- 
generation, either malignant or otherwise. 
In subserous fibroids, due to the fact 
that very little distortion of the uterine 
cavity is produced, and owing to the ease 
with which such tumors are recognized at 
bimanual examination, the use of hystero- 
salpingography is of little benefit. 
Extrauterine Tumors. The value of 
hysterosalpingography as an aid in the 
diagnosis of extrauterine tumors has, up 
to the present time, been limited to the 
more common types of such tumors, viz., 
the large ovarian cysts and cysts of the 
broad ligaments, which could be palpated 
but not always differentiated from uterine 
or other pelvic tumor masses. The findings 
in these cases vary in proportion to the 
size and position of the tumor. When there 
is little or no distortion of the tube, and its 
lumen is patent, the lipiodol after entering 


the pelvis may distribute itself around the , 
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Fic. 40. Large uterine fibroid with crescent-shaped Fic. 41. Multiple submucous and intramural 
distortion and marked enlargement of the uterine fibroids with irregular enlargement and distortion 
cavity. of the uterine cavity. 
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Fic. 42. Large uterine fibroid with enormous en- Fic. 43. Large intramural fibroid with enlargement 
largement of the uterine cavity and endometrial and distortion of the uterine cavity. 
implant, lateral view. 
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Fic. 44. Ovarian cyst. Normal uterine cavity. Dis- 
tribution of the oil around the tumor. 


border of the cyst so that its outline can be 
demonstrated on the roentgenogram (Fig. 
44). 

In the case of intraligamentous and 
ovarian cysts of large size,an elongation and 
enlargement of the fallopian tube on the 
affected side due to the distention produced 
by the tumor is occasionally observed. 
Ronvé,® Henkel® and Nahmmacher"™® 
described this phenomenon as a most 
important sign, while others, as for ex- 
ample Temesvary,’™ denied its significance. 
Rosenblatt and Kass! insist also on the 
not infrequent distribution of the lipiodol 
on the surface of part of the tumor. 

We have repeatedly observed the en- 
trance of the contrast lipiodol into the im- 
mensely enlarged and dilated tube often 
producing a bizarre semicircular shadow 
extending high up toward the abdomen 
(Figs. 46 and 47). As would be expected, no 
distortion of the uterine cavity is produced 
in these cases unless the cyst is of such a size 


Pic. 46, 
enlargement of the uterine cavity which, due to 
the defect produced by the protrusion of the 
fibroid, somewhat resembles the distribution of 
the oil as in Figure 44. 


Large uterine fibroid producing enormous 


as to encroach upon the body of the uterus 
and then distortion is only evident when 
the uterus 1s elongated or displaced as a re- 
sult of the development of the cyst. 

The most important practical value of 
hvsterosalpingography in connection with 
extrauterine tumors is in the differentiation 
between these and large uterine fibromas, 
when an accurate diagnosis cannot be made 
by the usual methods of gynecologic exam- 
inations. It 1s advisable in such instances 
to outline the margins of the tumor by a 
lead wire placed on the abdominal wall 
during the taking of the roentgenogram and 
then to analyze the relation of the uterine 
cavity to the lead wire. If the uterine cavi- 
ty appears of normal size and shape, but on 
the periphery of the lead wire, the condi- 
tion is that of a cyst (Fig. 49), while if the 


uterine cavity is enlarged, distorted and + 


appears in the center or near the center of 
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Fic. 46. Large ovarian cyst. Normal appearance of 


the uterine cavity with elongation of the right tube. Fic. 47. The specimen of Figure 46 showing the 


relation of the elongated tube to the ovarian cyst. 


the lead wire, the condition is that of a 


uterine fibroma (Fig. 48). The addition of SUMMARY 

roentgenograms in the lateral view will Hysterosalpingography by means of 
occasionally aid in further substantiating lipiodol is a safe and simple procedure. In 
the diagnosis. a series of 512 personal cases, the only 


accident observed was that of a ruptured 
tube, which led to no ill effects. 

The method is of great diagnostic value 
in developmental anomalies of the genital 
organs, in tubal affections leading to 





° Fig. 48. Large uterine fibroid. The contour of the Fic. 49. Large ovarian cyst. The contour of the 


tumor is encircled by lead wire. The uterine cavity tumor is encircled by lead wire (Fig. 48). The 
is centrally placed but enlarged and distorted. uterine cavity is normal but is displaced by tumor. 


Vot. XXIII, No. 2 


sterility, in certain very carefully selected 
cases of pregnancy in which therapeutic 
abortion is indicated or where a differential 
diagnosis from other obscure conditions 1s 
essential, in uterine tumors, excepting 
malignancies, and in certain extrauterine 
tumors. 

The contraindications are recent hemor- 
rhage, inflammatory conditions that are 
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not completely quiescent, active infections 
or malignancies involving the cervix, pre- 
vious intrauterine interventions, ectopic 
gestations or uterine gestation in which a 
therapeutic abortion is not desired, infected 
cervical or uterine polyps and fever. 

In certain instances the injection of 
lipiodol is of direct therapeutic value. 
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ROENTGEN DIAGNOSIS OF LESIONS OF THE. 
JEJUNUM AND ILEUM* 
By MAX RITVO, M.D. 


Visiting Roentgenologist, Boston City Hospital 


BOSTON, MASSACHUSETTS 


ESIONS of the jejunum and ileum are 
uncommon, the literature on this sub- 
ject is meager, and discussions in the 
standard textbooks lack completeness and 
detail. Clinical diagnosis is very difficult 
except in certain cases of obstruction. Not 
infrequently the roentgen examination is 
of great aid in arriving at a diagnosis, and 
helps in determining both the pathological 
process present and its location. It has 


seemed worth while, therefore, to sum- 
marize the conditions in which roentgeno- 
logic studies may be of value and review 
findings in 


the 


the roentgen various 


lesions. 





Fic. 1. Normal small bowel. Four hour plate. The 
jejunum is mottled and snowflaky. The ileum is 
smooth and sausage-like. 


* From the X-ray Department of the Boston City Hospital. 


The roentgen examination is usually 
carried out after the ingestion of a barium 
sulphate meal. Films and roentgenoscopic 
observations are made at varying intervals 
according to the circumstances of the in- 
dividual case in order to study the progress 
of the meal through the alimentary canal. 
Normally, the opaque mixture begins to 
pass out of thestomach almost immediately 
after ingestion and the small bowel com- 
mences to fill within a few minutes. The 
jejunum presents a snowflaky, feathery 
outline due to the valvulae conniventes 
or folds of Kerkring in the mucous mem- 
brane; it lies in the left upper and mid- 
portions of the abdomen. The ileum is 
smooth and sausage-like in appearance and 
occupies the lower portion of the abdomen 
and pelvis. The loops of jejunum are about 
an inch and a half in diameter, are sepa- 
rated from one another by a short distance, 
and tend to run obliquely and vertically. 
The ileum is somewhat narrower than the 
jejunum, the loops lie very close together, 
and run more transversely (see Fig. 1). 
The transition from jejunum to ileum is 
gradual, so that it is practically impossible 
to determine where one ends and the other 
begins. The upper two-fifths of the small 
bowel from the duodeno-jejunal junction 
is considered jejunum and in the average 
individual is about 9 feet long; the remain- 
ing three-fifths, usually about 13 feet in 
length, is ileum. 

The lesions of the small intestine which 
may be demonstrated by roentgen examin- 
ation and in which this type of study is 
of assistance may be classified as follows: 

1. Obstruction, which may be partial or complete 
2. Hypermotility 
3. Diverticula 
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4. Malpositions and displacements 
5. Adhesions 

6. Tuberculosis 

7. Ulcers 

8. Neoplasms 

g. Foreign bodies 

10. Postoperative changes. 

1. Obstruction. The roentgen examina- 
tion is of great value in the diagnosis of 
intestinal obstruction. By its aid, it is 
possible to determine the degree of obstruc- 
tion, and also in many instances to localize 
the site of the lesion. There are two 
methods of study in this type of case: 
(a) by plain films of the abdomen; (4) by 
studies after the administration of an 
opaque meal. 

(a) The plain film method is applicable 
in cases in which the obstruction 1s accom- 
panied by the presence of gas in the small 
bowel. Gas in the small intestines is always 
of pathological significance and indicates 
obstruction (see Fig. 2). Case *# has called 
attention to two types of small bowel 
outline which may be demonstrable: (1) a 
herring bone appearance due to the gas 
causing the folds of Kerkring to stand out 
by contrast, and (2) a ladder arrangement 
of the shadows of the small bowel when 
the distended loops lie parallel. The latter 
appearance he believes pathognomonic of 
a degree of acute obstruction requiring 
immediate operation. The former aspect 
indicates an obstruction of serious signifi- 
cance also, but has been seen to appear 
and later disappear spontaneously. Con- 
servative treatment is indicated when the 
herring bone type of small bowel is demon- 
strated. The general location of the ob- 
struction may be determined if there is 
fluid as well as gas in the intestines. If 
one or more loops of small bowel show gas 
and fluid, it may be inferred that the ob- 
struction is distal to this point. The exact 
site of the pathological process may not 
be demonstrable but great assistance can 
be given the surgeon by indicating in which 
region the best surgical approach to the 
lesion may be made. The roentgen examin- 
ation gives most information if made with 
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the patient standing or sitting, as it is in 
these positions that the fluid levels with 
gas above are most easily demonstrated. 
With very sick patients, plates made in 
the lateral positions may suffice. 

The diagnosis of obstruction by the 
plain film method has the great advantages 
of simplicity and speed. If the patient 
is too ill to be taken to the roentgen-ray 
room, a satisfactory examination is possible 
with the bedside machine. This is particu- 
larly important in postoperative cases 
with ileus or possible obstruction, as the 
patient need not be moved from his bed, 
it being necessary merely to slip a film 
under the back and make the roentgen 
exposure. The diagnosis can be made with- 
in a few moments from the wet films or 
by roentgenoscopic studies, while the 
barium meal method may require twenty- 
four hours or more to determine the 
presence of obstruction. Another im- 
portant advantage of the plain film method 
is that 1t does not fill the small bowel with 
barium sulphate, which may greatly in- 
crease the difficulties of operation if im- 





The small bowel is 


Intestinal obstruction. 
markedly distended with gas. 


Fig. 2. 
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Fic. 3. Intestinal obstruction. Films made twenty- 
four hours after ingestion of an opaque meal. The 
small bowel is distended. The point of obstruction 
is in the right lower quadrant. Operation dis- 
closed a strangulated internal hernia with com- 
plete obstruction. 


mediate surgery is necessary. This is 
particularly true if the patient is dehy- 
drated, in which case the fluid portions of 
the opaque meal are absorbed, leaving 
the barium sulphate behind as a firm mass. 
The objection to the plain film method is 
that it is not positive in all cases of 
obstruction and gives much less accurate 
indication of the site of the lesion and 
degree of obstruction than the barium 
meal method. However, since the clinician 
is usually more concerned as to whether 
there 1s obstruction than as to its exact 
location and as early diagnosis may be of 
extreme importance to the welfare of the 
patient, the plain film method should al- 
ways be tried first in every case of suspected 
obstruction. 

(4) In order to understand the opaque- 
meal method of diagnosing obstruction, it 
is necessary to keep in mind the physiology 
of the alimentary canal. Normally, move- 
ment of food through the small bowel takes 
place principally in three ways: by rhyth- 
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mic segmentation, pendulum movement, 
and peristaltic rush. The rate of progress 
varies widely within normal limits. Ordi- 
narily, the opaque meal begins to pass 
out of the stomach almost immediately 
after ingestion and in about four hours the 
head of the column has reached the cecum. 
It usually requires about twelve hours for 
the small bowel to empty itself completely. 


Retention of the barium in the small 


bowel at eighteen hours is significant; the 
finding of barium in the loops of ileum or 
jejunum twenty-four hours or more after 
the meal is taken is definitely pathological 
(see Fig. 3). If there is dilatation of the 
loops associated with the retention, a 
definite diagnosis of obstruction is possible. 

With complete obstruction, the roentgen 
examination after the administration of an 
opaque meal gives very definite and easily 
recognized findings. The barium mixture 
is seen proximal to the point of obstruction, 





Fic. 4. Intestinal obstruction. Marked distention of 
small bowel. The opaque mixture is diluted and 
casts a faint shadow because of the large amounts 
of fluid in the small bowel. Twenty-four hour film. 


Vor. XXIII, No. 2 


with none or very little distally. The small 
bowel is distended and by the character 
of the loops involved an idea as to the site 
and possibly also the etiology of the lesion 
may be obtained. Repeated examinations 
at intervals show marked retention. If 
there is fluid in considerable quantities in 
the intestines, the barium is diluted and 
casts a much fainter shadow than nor- 
mally; the loops are very large, are parallel 
to and close upon one another, and lie 
transversely in the abdomen (see Fig. 4). 
If the patient is dehydrated, the fluid 
is absorbed and the barium stands out 
very prominently as a dense white shadow. 

It must be stressed that not every case 
showing retention of barium in the small 
bowel at twenty-four hours should be 
diagnosed as obstruction. Factors out- 
side the small intestines may cause wide 
variations in motility. Delay in the empty- 
ing of the stomach as in pyloric or duodenal 
obstruction will cause apparent retention 
in the jejunum and ileum. Obstructive 
lesions in the proximal portions of the 
colon may have similar effects (see Fig. 5). 
In rare instances, regurgitation from the 
cecum may be mistaken for stasis in the 
ileum. In none of the above-mentioned 
instances will there be dilatation of the 
small bowel associated with the stasis. 

2. Hypermotility. As stated above, the 
time normally required for the passage 
of a barium sulphate meal through the 
small bowel is eight to twelve hours. 
Emptying in less than six hours is con- 
sidered increased motility. In the routine 
roentgen examination of the gastrointes- 
tinal tract, most roentgenologists make 
observations at the time of ingestion of the 
opaque meal and again at six and twenty- 
four hours. The proximal loops of jejunum 
are seen at the first examination and the 
terminal ileum is usually visualized at six 
hours. If there appears to be increased 
motility in the jejunum or if the entire 
small bowel is empty at the six hour test, 
special studies should be carried out to de- 
termine the motility of the small intestines. 
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Kic. 5. Apparent stasis in ileum. Twenty-four hour 
plate. Obstruction at splenic flexure due to car- 
cinoma causing stasis in the terminal ileum. 


Observations, which should include both 
films and roentgenoscopic studies, should 
be made at hourly or half-hourly intervals 
after the ingestion of the opaque meal. In 
this way, it 1s possible to establish the exact 
emptying time and determine the degree of 
hypermotility. It may enable the observer 
to state whether there is a local lesion 
present such as an ulcer or a tuberculous 
process, whether the increased motility is 
confined to one portion of the tract, or 
whether it is part of a general process. 
The emptying time of the stomach should 
also be noted. If the stomach empties 
too rapidly, as in achylia, certain forms of 
carcinoma, or after gastroenterostomy with 
poor functioning of the stoma, there may 
be resultant apparent hypermotility in the 
small bowel. Purgative drugs may also 
cause hurrying of the meal through the 
small bowel. By repeated examinations at 
intervals of several weeks, the progress 
of the case and the efficacy of therapeutic 





Fic. 6. Diverticulum. 
proved at operation. 


Large solitary diverticulum 


measures may be demonstrated in a 

graphic and quantitive manner. 
Diverticula. Diverticulum of the 

small bowel occurs in two forms: (a) the 


single pouch, and (4) the multiple type. 
The solitary pouch may be present in any 
portion of the small intestine and varies 
in size from a dime to as large as a 
plum (see Fig. 6). They may be congenital, 
as for example | Meckel’s diverticulum, or 
acquired. The multiple type are amaliy 
part of a generalized diverticulosis involv- 
ing both the large and small intestines. 
The diverticula vary in size from a pea to a 
five-cent piece and there may be but a few 
or very many present. 

The diagnosis is difficult as the pouches 
may be overshadowed by the opaque 
mixture in the intestines. Careful roentgen- 


oscopic studies to separate the coils of 


the small bowel and examination with 
the patient standing are essential. If there 
is stasis in the pouches, rounded areas of 
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density remain distributed along the course 
of the small bowel after the main mass of 
barium has passed along. The degree of 
retention in the diverticula should be 
determined by examinations at intervals 
of twelve or twenty-four hours until there 
is complete emptying, as stagnation 1n- 
creases the possibility of infection. Fixa- 
tion or diminished mobility and localized 
tenderness over the region of the pouches 
on roentgenoscopic palpation is significant 
of the presence of inflammatory changes 
within and around the diverticula, c causing 
a diverticulitis. 

4. Malpositions and Displacements. Pres- 
sure defects and displacements of the small 
bowel are relatively common, give very 
important diagnostic information, and are 
easily demonstrable. The examination is 
best carried out by roentgen films and 


roentgenoscopic observation made at inter- 


Fic. 7. Pregnant uterus displacing small bowel. 
Three hour film showing typical upward displace- 
ment of small intestines. Re-examination one 
month later showed the fetal skeletal outline and 
increase in the size_of the uterus. 
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vals of one-half to two hours after the 
ingestion of a barium sulphate meal. The 
times at which the observations are made 
vary with each individual case and the 
study should be continued until the intes- 
tines are empty. Tumors of the pancreas 
usually displace the jejunum downward; 
those of the spleen toward the mid-line. 
Renal tumors cause a downward and out- 
ward displacement. Mesenteric masses 
may be demonstrated by the fact that no 
small bowel loops are visible in portions 


\ of the abdomen where they normally should 
_be seen. 


Pelvic tumors are particularly easy to 
show, and the location, size, and probable 
nature of the mass can be determined. The 
ileum normally descends into the pelvis; 
the loops extend well out to the left and 
right of the mid-line and are distributed 
uniformly. Enlargement of the uterus 
during pregnancy displaces the small bowel 
upward and outward. (see Fig. 7). In 
this way, the probability of early pregnancy 
may be determined two or three months 
before the fetal skeletal outline is visible. 
Cysts, fibroids, and other pelvic tumors 
may, if sufficiently large, be outlined in this 
way also. These latter masses are usually 
not in the mid-line, so that the resultant 
displacement of the ileum is more or less to 
one side (see Fig. 8). Uterine enlargements 
are as a rule in the mid-line and extend 
symmetrically to each side. The differential 
diagnosis between the pregnant uterus and 
other pelvic tumors may in many cases 
be definitely established by re-examination 
after an interval of one or two months. 
The uterus enlarges in an orderly, easily 
demonstrable manner from month to 
month. Cysts, fibroids, etc., may also 
change in size during this time, but the 
growth will in all probability not corre- 
spond 1 in size, shape, and position to that 
seen in the pregnant uterus. A full or 
distended bladder may also displace the 
small bowel upward out of the pelvis. A 
second examination after emptying the 
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Fic. 
tumor. Large ovarian cyst on left. 
three hours. 


8. Displacement of small bowel by a pelvic 


Film made at 


bladder will show that the bowel has re- 
turned to its normal position if the dis- 
placement has been due entirely to the 
presence of the full bladder. 

A typical displacement of the terminal 
ileum is seen in the presence of low-grade 
appendix abscess. This has been described 
by the author in detail elsewhere.t The 
loops of small bowel tend to encircle the 
abscess 1n an attempt to wall it off, giving 
a picture which should permit of a clinical 
diagnosis preoperatively. A pelvic abscess 
may give similar findings. In this case, the 
mass is usually lower down and involves 
loops of ileum other than those lying 
directly proximal to the cecum. 

Large hernias may contain a portion of 
the small bowel. The danger of strangula- 
tion can be demonstrated on the roentgeno- 
gram in a striking manner by the presence 
of loops of intestine lying outside the 
abdominal cavity. Ina case of a very large 
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The 


Six hour film. 


Fic. g. Large scrotal hernia. 
ileum extends down almost to the level of the 
knees. 


scrotal hernia (see Fig. 9) the loops of 
ileum were seen extending out of the abdo- 
men almost to the level of the knees. In 
showing ventral or inguinal hernias lateral 
views are essential. Examination with the 
patient erect is also important. A dia- 
phragmatic hernia may permit the loops 
of small bowel to pass into the thorax. 
There is usually a history of severe trauma 
or of a gunshot or stab wound. ‘The 
roentgen examination gives typical and 
easily recognizable findings, though the 
diagnosis may be very obscure if this exami- 
nation is omitted. In eventration, the 
diaphragm rises to a much higher level 
than normally and the small bowel may 
be displaced upward. Ascites causes an 
elevation and separation of the loops of 
small bowel, as though the intestines were 
afloat in the fluid. The picture is typical 
(see Fig. 10). In ptosis of the small bowel, 
usually associated with generalized ptosis, 
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the jejunum and ileum may be very low 
and lie entirely in the pelvis (see Fig. 11). 

5. Adhesions. Adhesions may cause 
fixation, abnormalities of position, and 
changes in the size and contour of the small 
bowel. Fixation or limited mobility of the 
loops of intestines 1s best shown by roent- 
genoscopic studies. Observations with the 
patient erect and in the oblique and lateral 
positions are essential. Abnormalities of 
position and contour include kinking, nar- 
rowing of the lumen, dilatations and dis- 
placements. Delay or obstruction should 
be ruled out by frequent observations, 
which must be repeated until the small 
bowel is completely empty. 

6. Tuberculosis. The subject of tuber- 
culosis of the intestines has been covered 
in great detail by various authors and a 
large literature has accumulated on this 
subject. Brown and Sampson! have re- 
cently published a very complete discus- 
sion and résumé of this entire subject 
in book form. They describe the findings 


Fic. 10. Ascites. The loops of small bowel are high 
and separated from one another and appear afloat 
in the fluid. 


Vout. AAI, No. 2 


and technique in detail and the reader 1s 
referred to their book, as space does not 
permit of an adequate discussion of this 
subject. Irritability with hypermotility 
and filling defects are the most common 
findings. These changes are usually as- 
sociated with characteristic lesions in the 
cecum and ascending colon, which are of 
great assistance in arriving at a diagnosis 
(see Fig. 12). 

Tuberculous peritonitis may occasionally 
be diagnosed by roentgen studies of the 
small bowel. The examination reveals 
diffuse adhesions and multiple, irregularly 
scattered narrowings of the small bowel. 
The intestinal loops tend to run in irregular 
bizarre patterns and are shorter and nar- 
|l rower than usual (see Fig. 13). Roentgen- 
oscopy reveals extensive adhesions. If 
fluid is present in the abdominal cavity, 
the changes seen with ascites may be 
demonstrable as described above. 





Ptosis. 


Fic. I1. 
intestinal tract. 


Very low position of the gastro- 
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Fic. 12. Tuberculosis of the terminal ileum and 
cecum. Filling defects, irregularity and irrita- 
bility. Six hour film. 


7. Ulcers. Ulcers of the small intestines 
are very difficult to diagnose. There is 
narrowing of the lumen and in the case 
of the jejunum the normal folds are 
markedly diminished or entirely absent 
in the region about the lesion. An ulcer 
niche or crater may be present within this 
area. The demonstration of a niche makes 
the diagnosis certain. This defect is best 
seen with the patient standing. It may be 
possible, also, to bring it into view by 
pressure with the hand or with an inflated 
rubber bladder pressed firmly against the 
abdomen. Careful palpation under roent- 
genoscopic control is essential to separate 
the loops of small bowel. Otherwise, the 
lesion may be covered and the diagnosis 
missed. Spasticity of the small bowel and 
localized tenderness are important indirect 
signs, though tenderness is present in so 
many other conditions that it is of help 
only in a general way. 
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The small bowel 


Fic. 13. Tuberculous peritonitis. 
is markedly narrowed, irregular and fixed. 


Jejunal ulcer is most commonly seen 
after gastroenterostomy, is very rare in 
females, and may occur in two weeks to six 
months after the operation. It also occurs 
after subtotal gastrectomy if free hydro- 
chloric acid persists. If the lesion is close 
to the site of the anastomosis, there will 
be narrowing and deformity of the stoma. 
The opening may be closed partially or 
entirely, with gastric retention, dilatation 
of the stomach, and probably hyper- 
peristalsis. Camp’ states that gastrocolic 
fistula in the absence of malignancy always 
indicates gastrojejunal ulcer. We have 
seen one fistula of this type produced 
surgically during an attempted gastro- 
enterostomy for peptic ulcer. 

8. Neoplasms. Both benign and malig- 
nant tumors of the small bowel are known 
to occur. However, these neoplasms are 
extremely rare and only occasionally do 
they present typical roentgenologic or 
clinical findings. There may be a localized 
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narrowing of the lumen or obstruction, 
which gives a clue to the diagnosis. As a 
rule, the roentgen examination fails to 
prove the presence of a tumor and only at 
operation is the true nature of the path- 
ology discovered. 

9. Foreign Bodies. Many types of 
foreign bodies may be present in the small 
bowel and those that are sufficiently dense 
to be opaque to the roentgen rays are easily 
demonstrable. Gallstones, enteroliths, and 
various substances which have been swal- 
lowed are the objects most commonly 
found. The passage of the body should be 
followed by repeated examinations. This 
is particularly important in the case of 
objects with sharp edges, substances which 
appear too large to pass through the ileo- 
cecal valve, or open safety pins. In rare 
instances, an opaque meal may be of 
assistance in proving the presence of a 
nonopaque foreign body or to show defi- 
nitely that an object whose location is in 
doubt actually is in the small bowel. 





Film fifteen minutes 
after ingestion of opaque meal. Very rapid empty- 
ing. Stomach entirely empty in one hour. 


Fic. 14. Gastroenterostomy. 
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10. Postoperative Changes. The study of 
the small bowel after operation is both 
interesting and valuable. After gastro- 
enterostomy, roentgen studies should be 
made to check the site and functioning 
of the stoma. It is our custom to observe 
every gastroenterostomy case within two 
weeks after operation, again at three 
months, and then at six months to yearly 
intervals thereafter. Poor function may 
show itself as delay in emptying or more 
frequently in too rapid emptying. In 
many instances, we have demonstrated 
that the stoma allows the entire meal to 
pour out of the stomach with great 
rapidity (see Fig. 14). The small bowel 
undergoes marked dilatation and the food 
passes along to the colon much more 
rapidly than normally. Jejunal ulcer after 
gastroenterostomy may be demonstrated 
as previously described and the presence 
of a vicious circle may also be determined 
by roentgen examination. Postoperative 
adhesions may cause narrowing of the 
lumen, fixation, and displacement of the 
loops of small bowel. After ileocolostomy, 
roentgen studies by the opaque meal and 
barium enema methods are very important 
to check the site and functioning of the 
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anastomosis. In cases of colectomy, the 
small bowel distends and may take on both 
the form and function of the colon to a 
certain extent. 


SUMMARY 


A brief résumé has been given of the 
conditions affecting the jeyunum and ileum 
which may be demonstrated by the roent- 
gen examination and in the diagnosis of 
which this method of study is of value. 
These lesions are rare, but of great 1m- 
portance. Diagnosis is as a rule difficult 
or impossible by the usual clinical methods, 
and roentgenologic studies are frequently 
the only means of arriving at a diagnosis 
preoperatively. The literature on this 
subject is meager and the discussions in the 
texts are usually brief and not compre- 
hensive. 

The conditions discussed are: (1) ob- 
struction; (2) hypermotility; (3) diver- 
ticula; (4) malpositions and displacements; 
(5) adhesions; (6) tuberculosis; (7) ulcer; 
(8) neoplasms; (9) foreign bodies, and 
(10) postoperative changes. The roentgen 
findings of each of these conditions are 
discussed briefly and the chief diagnostic 
points outlined. 
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A ROENTGEN-RAY GENERATING SYSTEM IN WHICH 
THE SIZE OF THE FOCAL SPOT IS AUTOMATIC- 
ALLY ADJUSTED TO THE LOAD* 


By W. K. KEARSLEY 


Research Laboratory, General Electric Company 


SCHENECTADY, 


N ROENTGENOGRAPHY the two 

factors, speed and definition, are op- 
posed to one another, so that in general 
one is obtained at the expense of the other. 
Where high speed is required a tube with a 
relatively large focal spot is used, with 
consequent loss of definition, and where fine 
definition is required a tube with a smaller 
focal spot is employed, with consequent 
loss of speed. 

The use of fixed focus tubes with differ- 
ent sizes of focal spot for different purposes 
entails a certain loss of time in changing 
from one tube to another and a certain 
loss of tubes through breakage in handling. 
It is also, at best, a compromise and will 
in general be far removed from the ideal 
condition in which the size of focal spot 
would always be as small as could safely 
be used for the load in question. 


ADJUSTABLE FOCAL SPOT 


The size of the focal spot can readily be 
adjusted in a _ hot-cathode tube by a 
method suggested by Dr. Irving Langmuir. 
The result is obtained by varying the 
potential of the focusing member of the 
cathode with respect to the electron 


Fic. 1. Schematic diagram of cathode for variable 
focus roentgen-ray tube. 
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emitting portion. Figure 1 shows a sche- 
matic diagram of the cathode of such a 
tube, and Figure 2 shows an experimental 
model of such a cathode. 
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In such cathodes another lead is brought 
out in addition to the usual filament leads. 
Itis through this extra lead that the nega- 
tive biasing potential is applied to the focus- 
ing member to cause the cathode stream to 


e a WER Zero 
Biasıng Potential 


With 300 Volts 
Biasing Potential 
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b 


converge more or less sharply on the anode 
as more or less negative potential is ap- 
plied. 

Figure 3 shows the pinhole camera focal 
spot pictures obtained, a with the focusing 
member at the same potential as the fila- 
ment and 4 with the focusing member 
300 volts negative with respect to the 
filament. Intermediate sizes of focal spot 
could be obtained with intermediate volt- 
ages. 

The only objection to the use of such 
an adjustable focus tube in this simple 


* Presented_at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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manner lies in the fact that it complicates 
matters for the operator who would be 
forced to remember constantly that every 
different size of focal spot has its own 
maximum allowable energy input. This 





Fic. 4 
X =High tension transformer 
F =Filament transformer 
a, b, c=Biasing transformer 
Q =Surge arrester 


objection would disappear if, in some way, 
the focal spot could be adjusted auto- 
matically to the load. 


AUTOMATIC ADJUSTMENT OF 
FOCAL SPOT! 


One method of automatically adjusting 
the focal spot to the load is shown in Figure 
4, in which a, 4, c, is a transformer, the 
primary of which receives current from 
the supply lines through a resistance X. 
Coil 4 supplies a high negative potential 
to the focusing member on those half 

waves during which current flows through 
the roentgen-ray tube. (On the other 
half waves coil 4 would supply a positive 
charge to the focusing member but this 
would have no effect on the operation of 
the tube as there would be no current 
passing through it at that time.) The 
milliamperage which passes through the 
roentgen-ray tube also passes through coil 
c which is so connected that it increases 
the load on the primary a. This increased 


1 Since this paper was presented the attention of the author 
has been called to an article by H. Franke, Brit. J. Radiol., 1927, 
23, 134-139, containing a description of a tube in which auto- 
matic focusing is secured by controlling the potential of an inter- 
nal focusing member. 


A Roentgen-Ray Generating System 
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load reduces the voltage at the primary 
terminals due to the presence in the cir- 
cuit of resistance R. The focusing poten- 
tial from coil is therefore reduced in 
proportion to the increase in milliamperage, 
and the focal spot size increased accord- 
ingly. 

This method, in the simple form shown, 
is suitable for half-wave rectification. 

Another method, and one suitable for 
either half- or full-wave generating sys- 
tems, makes use of a small hot-cathode 
tube in the circuit used to supply the 
focusing potential. This tube, shown at 
D in Figure § acts as a resistance in the 
high tension circuit, causing the focusing 
member to assume a negative potential 
with respect to the filament. To secure 
proper control of the focal spot size it is 
necessary that the resistance of tube D 
should vary inversely with the load, and 
this condition is secured by lighting the 
filament from the same transformer which 
feeds the filament of the roentgen-ray 
tube. To increase milliamperage the 
stabilizer, or other filament control, is 
adjusted to allow more filament current 
to flow to the roentgen-ray tube. This 
automatically increases the filament cur- 
rent to tube D thereby lowering its resist- 
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ance which in turn lowers the potential 
of the focusing member with respect to the 
filament. This results in a larger focal spot 
to carry the increased milliamperage. 
Pinhole camera pictures of the focal 
spot of an experimental tube supplied 
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from the generating system just described, 
are shown in Figure 6, in which the 
size of the smallest dot represents the 


e SMA, 
@/O 
@20 7) 


@30 
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focal spot when the filament control 1s 
set for 5 ma., the next larger for Io 
ma., and the two following for 20 and 
30 ma., respectively. 
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For medical roentgenography, it will 
probably be desirable to increase the 
attainable range of focal spot sizes over 
that shown, and this can readily be ac- 
complished by employing a cathode design 
which in the unbiased condition will 
give a larger focal spot. 

The use of such a system as that de- 
scribed would seem desirable wherever 
one tube is called upon to cover a wide 
range of milliamperage. This would be 
true where roentgenoscopy is combined 
with rapid roentgenography. It would 
be especially true in the case of high power 
oil-immersed sets where the one tube 
must do all of the work. 


CAD 
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. CALCULATIONS OF TISSUE DOSAGE IN 
RADIATION THERAPY 
A PRELIMINARY REPORT* 


By HAYES E. MARTIN, M.D., and EDITH H. QUIMBY, M.A. 
Memorial Hospital 


NEW YORK CITY 


HE last few years have witnessed sev- 

eral important advances in radiation 
therapy, such as the development of fil- 
tered implants, high voltage roentgen rays, 
and well-shielded packs containing large 
quantities of radium or radon. These ad- 
vances have not only necessitated research 
into the physics of radiation but they have 
also removed in great part what was for- 
merly an admissible excuse for failure of 
irradiation in treatment, namely, lack of 
sufficient facilities. Given adequate facili- 
ties, the proper application of irradiation 
is largely a matter of dosage, the best con- 
ceived dose in this case meaning that the 
required quantity of biologically effective 
energy is delivered to the neoplastic mass 
with the least injury to the adjacent nor- 
mal structures and to the organism as a 
whole. 

The quantity of energy delivered is de- 
pendent on the physical characteristics of 
the radiating source, such as strength, 
time, distance, filter, area, etc., and a state- 
ment of these factors, which we will call 
the “applicator dose,” must measure the 
mechanical phase of the treatment. The 
applicator dose can, however, in no way ex- 
press what goes on within the tissues. It 
may be that a certain applicator dose will 
produce an erythema of the skin and some 
other definite effect at a given depth (say 
§ cm.) below the skin surface, but a similar 
skin effect with another applicator or with 
the same applicator at a different distance 
will produce an entirely different effect at 
the same depth. 

The effect produced either at the skin 
surface or at a depth below depends upon 


the quantity of energy which reaches it, 
and this quantity we will call the “tissue 
dose.” As radiations, from their very na- 
ture, cannot be made absolutely uniform 
in distribution throughout any volume, the 
tissue dose cannot be truly stated for any 
mass but only for a point. But since in 
cancer therapy we must deal almost en- 
tirely with masses, we may be permitted 
to consider the tissue dose of a given vol- 
ume as of that point within it which re- 
ceives the smallest quantity of energy. It 
is the neoplastic cells at this point which 
must receive at least a lethal dose in order 
that the entire mass may be destroyed. 
Other portions of the mass will receive 
much greater quantities of radiant energy, 
but this in no way alters the significance of 
the portions which receive the minimum 
dose. 

Obviously the nature and degree of the 
effect might vary with the quality of the 
radiation. We may be excused however 
for disregarding this separate problem in 
the present study, since in the cases here- 
after reported, we have used practically 
only gamma radiation from radium and 
high voltage roentgen rays, whose differ- 
ences in effect on tissue are to all intents 
and purposes indistinguishable both clini- 
cally and histologically. The objection 
might also be raised that we have not 
sufficiently considered the reaction of the 
various normal tissues comprising the tu- 
mor bed. The mode of action of radiation 
in destroying neoplastic tissue is still in 
dispute.!#:67 IJt seems to us, however, 
that the available evidence is in favor of 
the primary or principal effect being due 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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to a direct action on the neoplastic cell it- 
self, rather than to an indirect one through 
a reaction in the surrounding normal tis- 
sues and invading cells from the blood 
stream. We prefer, however, to leave this 
controversial question, if it will but be ad- 
mitted that a specific irradiation effect in 
a given case will require a definite quantity 
of radiation, with less than which this spe- 
cific effect cannot be obtained. In this 
discussion we are concerned with the quan- 
tities of radiation necessary to produce 
the most vital of all irradiation effects, 
namely, destruction of neoplastic tissue. 
In suitable cases, neoplastic masses may 
be quite accurately measured in all dimen- 
sions and distances from skin portals. If 
the depth doses of the applicators used 
(both external and interstitial) are known, 
it is possible to calculate quite accurately 
the tissue dose received by the neoplastic 
mass. We will then be able to state by the 
outcome of the case that such a dose was or 
was not sufficient to destroy a specific neo- 
plasm. Obviously such a statement must 
take into consideration the time (in days) 
over which the treatment extended. If 
several different applicators are used(which 
is often the case) they can seldom be used 
on the same day, nor is it the common 
opinion that heavy treatment should be 
given within too short a space of time. 
Permanently buried implants take ten to 
twelve days to deliver the major portion 
(85 to go per cent) of their total energy. 
For the measurement of tissue dosage it 
is obvious that a specific unit should be 
employed and there is at present none en- 
tirely satisfactory. Such a unit could be 
either biological or physical. The “r” unit 
recently adopted by the Second Interna- 
tional Congress of Radiology was estab- 
lished for roentgen rays, though it may 
later be extended to gamma rays. How- 
ever, although the unit has been adopted, 
the practical method for its use is not yet 
agreed upon. It is essentially a measure- 
ment of the ionization of air and such a 
physical phenomenon will not necessarily 
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indicate the degree of the subsequent bio- 
logical reaction. It yet remains to be 
proved if doses measured by such a physi- 
cal unit will produce the same biological 
effect for the various qualities of rays from 
radium and roentgen rays used therapeu- 
tically. For the measurement of tissue 
dosage at the present time, the only logical 
unit must be biological. Various experi- 
menters have used such biological indica- 
tors as drosophila or ascaris eggs, seed 
shoots and tumor cells in vitro to compare 
the reaction of external irradiations from 
radium and roentgen rays. No one has 
however defined a satisfactory unit. Ap- 
plicator doses in terms of any biological 
unit used in this study must be deter- 
mined experimentally for all the various 
applicators used in the treatment of cases 
to be compared. Tissue doses in terms of 
this unit must be determined for the vari- 
ous depths below the skin surface at which 
a neoplastic mass may lie. Such a unit, 
the “threshold erythema” dose, is as yet 
the standard biological unit at Memorial 
Hospital and is defined as that dose which 
in 80 per cent of the cases treated pro- 
duces a faint reddening or bronzing of the 
skin in from ten to twenty days and in 
the other 20 per cent produces no visi- 
ble effect. We admit that this unit is not 
entirely satisfactory, but believe that there 
is not a better one available at present. 
The doses delivered at any depth below 
the skin surface, in percentages of that 
falling on the skin, have, therefore, been 
determined. The curves of Figure 14 show 
these depth doses for the radiations used 
in the cases discussed in this paper. The 
threshold erythema doses for these radia- 
tions are: 

1. Roentgen rays, 50 cm. target-skin 
distance, 100 sq. cm. area, 0. mm. Cu 
plus 2.5 mm. Al filter. 

185 kv., 30 ma. water-cooled tube—12 
minutes. 

200 kv., 4 ma. air-cooled tube— 70 min- 
utes. 

2. Roentgen rays, 165 kv., 30 cm. target- 
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PERCENTAGE OF SURFACE 
RapiaTion DELIVERED 
AT DEPTHS BELOW SKIN 


IT: X-Rays - 200KY, OS5mmCu. 
50cm TFS distance. 


T: X-Rays- /65 KV, O.S5mmCu. 


a 30cmTS distance. 


Percentage 


Sieen 
to 


Fic. 1. A. —Depth dose curves for external irradiation sources. 
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Millicuries 





22 Mitvicuries OF 
i RADON in GOLD SEEDS 
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Eryruema Dose 
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B.—Curves showing number of millicuries 


of radon in gold seeds necessary to deliver an erythema dose through various thicknesses of tissue. 


skin distance, 100 sq. cm. area, 0.5 mm. 
Cu plus 2.5 mm. Al filter (plus § cm. oil), 
30 ma.—5 minutes. 

3. Radium element pack, 6 cm. radium- 
skin distance, 50 sq. cm. area of radiating 
surface, 0.5 mm. Pt plus 2 mm. brass filter 
—12,000 mg-hr. 

4. Radium tray, 3 cm. radium-skin dis- 
tance, 24 sq. cm. area of radiating surface, 
2 mm. brass filter—2200 mc-hr. 

If a threshold erythema dose is delivered 
with any one of these, the tissue dose at any 
depth may be read directly from the curve. 
Thus, for the radium element pack, at 6 
cm. radium-skin distance 30 per cent of 
the skin dose is delivered at a depth of 
6 cm. If only a part of a dose is given, 
the curve reading must be reduced in the 
proper ratio. Thus, if only 10,000 mg-hr. 
is given with the element pack, we have 


used only 10,000/12,000 of a threshold 
erythema dose. Then the dose at 6 cm. 
depth would be 10,000/12,000 X 30 =25 
per cent. All the depth doses due to ex- 
ternal irradiation hereafter mentioned were 
obtained by this method. 

For gold seeds, the procedure is not 
quite so simple. In this case, the strength 
of implant necessary to produce an ery- 
thema at any given distance through tis- 
sue has been determined.’ A curve giving 
these values is shown in Figure 1B. From 
this curve, for instance, it is found that the 
strength of implant necessary to deliver 
an erythema dose at a distance of 2 cm. is 
4.5 mc. Now, if 7 me. had actually been 
used, the dose at 2 cm. would have been 
7/4.§ =155 per cent of an erythema. For 
calculating the dose delivered at the periph- 
ery of a given mass by seeds buried 
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within it, we have made use of the obser- 
vation previously published by us‘ that 
for practical purposes the surface of a 
sphere is equally well irradiated by a given 
quantity of radon whether it be concentra- 
ted at the center or divided among several 
tubes uniformly distributed throughout the 
inner 2/3 of the mass. We have considered 
every lesion as a sphere whose diameter is 
the largest dimension of the given mass, 
and have made our calculations as though 
all the radon were concentrated at the 
center. For instance, if in a lesion I X2 X3 
cm., 20 mc. in gold seeds were used, we 
would consider that as a sphere 3 cm. in 
diameter, or 1.5 cm. in radius. From the 
curve, the erythema dose for 1.5 cm. is 
2.2 mc. Therefore 20 mc. would deliver at 
this distance 20/2.2=g900 per cent ery- 
thema dose. 

In general, it is simpler to use a table to 
determine such doses than to read them 
from a curve. Accordingly in Table a we 
present the number of millicuries necessary 
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to deliver specified doses in masgses of 
various diameters. For instance, in a mass 
3 cm. in diameter we can read directly that 
20 millicuries deliver 9 erythema doses 
(goo per cent S.E.D.).* 

Of course we realize that this method 
is not absolutely accurate. Most of the 
lesion doubtless receives a much greater 
dose. But, as stated above, we are in- 
terested in the minimum rather than the 
average dose, and this is approximately 
what we obtain in this manner. 

Another obvious discrepancy in our 
doses is that, whereas we are finding the 
peripheral dose due to the buried radon, 
for external irradiation we are finding the 
dose at the center of the mass. The error 
introduced thus is unimportant for lesions 
of the size with which we are dealing, for 


* We do not claim accuracy better than Io per cent on these 
interstitial dosage data. The uncertainty of such factors as exact 
size of the mass and placing of the seeds may be much greater 
than this. While admitting these possibilities of error, we stil! 
believe that the use of such data makes possible a much more 
rational method of treatment and study of cases than anything 
heretofore offered. 





TABLE A 
MILLICURIES IN GOLD SEEDS REQUIRED TO DELIVER SPECIFIED DOSES TO MASSES OF VARIOUS DIAMETERS 
Skin | Diameter of Mass—Centimeters 
eee | 1.0 | I gk | o | 2.5 | 3.0 | Ris | 4.0 | 4-5 | 5.O | 35 | 6.0 
Number of Millicuries 
7 I i a My, a8 0.8 I.4 a2 cee 4.4 ee 7.4 9.2 II 
2 slosis] afl se| Cm | 88) ae | ag la | a 
3 ree CART. 4.2 6.6 9.6 | 13 17 22 28 ga 
4 ery 2.0 | 32 5.6 8.8 13 18 23 30 37 pr 
- | ery aL ry 730 II 16 a9 28 kyi 46 p 
6 1.8 to ae ee 8.4 ow | 19 26 34 44 54 67 
7 33 3.5 PrI 9.8 15 22 31 40 52 63 78 
8 4) 8 yey 11 18 26 35 46 59 rA go 
9 e a | ass pyg 13 20 29 40 ŞI 66 82 IOI 
IO 3-0 Perr 15 22 32 44 gue | 74 92 II2 
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the dose from external radiation is fairly 
uniform throughout the volume of the tu- 
mor in all these cases. 

Not all cases of cancer seem suitable at 
present for this study. We have limited 
ourselves strictly to those cases in which 
the primary lesion could be measured in 
its dimensions and distances from skin 
portals. We have likewise considered only 
metastases which occurred within the 
beam of external radiation from the skin 
portal. Neoplasms of the oral cavity and 
larynx, because of their ready inspection 
and measurement from the skin portals, 
offer a very convenient group for this 1n- 
vestigation. A successful outcome is not 
an essential qualification for a case in 
this type of investigation. It will be of 
equal importance to determine sublethal 
and lethal doses in order to establish the 
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average comparative radiosensitivity of 
any specific class of neoplasms. The dose 
received by a successfully treated case may 
be more than would have been required to 
destroy the neoplasm, hence we may only 
say that such a dose is either lethal or 
superlethal. If the neoplasm is not de- 
stroyed we may however be certain that 
the dosage received was insufficient or sub- 
lethal. At present we may only state that 
the lethal doses for certain neoplasms in 
specific cases are below or above a certain 
quantity, or in the exceptional case such 
as one given below, that it lies between two 
limits. We propose to give details of 10 
cases in which tissue doses have been calcu- 
lated, and discuss the conclusions which 
may later be drawn from a larger number 
of cases which we are now compiling and 
hope to publish later. 


Tase I 
INTERSTITIAL IRRADIATION WITH GOLD SEEDS 
(4-5 mm. in length, 0.75 mm. in diameter, 0.3 mm. gold filter) 


Ånn 











Date Millicuries Location 
(1) 7-19-26 20.0 primary lesion in the left 
floor of the mouth 
(2) 7-28-26 9.5 node over left carotid 
bulb 
NN ne ct Na AAA AOA 
EXTERNAL RADIUM IRRADIATION WITH EMANATION PACK 
Ne III 
ik 2d Radiating ; 
Date oo area Filter Distance Location 
ours sq. cm in cm. 
(3) 7-19-26 10,000 96 2 mm. brass 6 left neck 
(4) 7-24-26 10,000 96 2mm. brass 6 right neck 
ee I Ce ey ee oii. eee ee 
EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
ee eee eauaeeoa=0=>$O$S$ $0000 —awaom™>» 
Time in Voltage . Target skin ; 
Date minutes | (peak) kv. Filter distance in cm. Ma. Location 
(5) 7-20-26 60 200 0.5 mm. Cu 50 4 right neck 
1.0 mm. Al 
(6) 7-22-26 60 200 0.5 mm. Cu 50 4 left neck 
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> 2, Case 1.* A. A., male, aged seventy-four, node, which was not present at the time of be- 
ae first seen in July, 1926, had noted an ulcerated ginning treatment, was observed to increase 
yh œs lesion in the left floor of the mouth two months in size and on November 8, 1926, a left sub- 

| pu previously. maxillary dissection was done. A histological 

Pay Examination revealed an ulcerated granular section of this node was reported as follows: 
hl T lesion in the left floor of the mouth, extending “Squamous carcinoma, infiltrating, grade 3, 
XK Pye >, to, but not involving the under surface of the in lymph node and infiltrating a dense fibrous 
Qa y% ~tongue. Its size was 2X3 cm. and it was cen- capsule. Marked radiation sclerosis.” The 


tered about opposite the second left bicuspid 
tooth. Over the left carotid bulb, there was a 
hard node about 2X2.5 cm. There was no 


patient has shown no further evidence of 
disease up to the present writing (June, 1929). 


( , Comment: A case of squamous car- 
g other adenopathy. A biops was re orted as |: 
PE 7i neh as P “cinoma of the floor of the mouth with 
T eee squamous carcinoma, gra € 3. metastasis to a node over the carotid 
> He was irradiated as shown in Table 1. . s b 
TaI Followin this irradiation there was a marked wes ee el Scene 
(ey! 8 of interstitial irradiation by gold filtered 


reaction (blistering) at the site of the primary 
lesion and over the skin of the neck. The pri- 
mary lesion and the node over the left carotid 
bulb promptly regressed and did not recur. 
In October, 1926 (three months after the 
irradiation) a node about I cm. in diameter 
was first noted in the left submaxillary region 
and intimately associated with the anterior 
pole of the submaxillary salivary gland. This 


* This case has been previously reported.? 


implants, external radium packs and roent- 
gen rays. All radiation was given within 
a period of ten days. Both primary lesion 
and the node over the carotid bulb re- 
gressed and have not recurred (three 
years). A node, not present at the time 
of the irradiation, developed about three 
months later and increased in size under 
observation. It was removed and proved 


TABLE II 


TISSUE DOSES DELIVERED IN THREE LOCATIONS IN CASE I 








Primary lesion 









































Site of later sub- 
maxillary metastasis 


Metastatic node 
over carotid bulb 


























Source of Location Distance Tissue Distance Tissue Distance Tissue 
radiation from dose (in from dose (in from dose (in 
source of per cent source of per cent source of per cent 
radiation of skin radiation of skin radiation of skin 
ery- |—— | ery- || ery- 
through|through| thema) through | through | thema) || through |through| thema) 
air tissue air tissue air tissue 
(cm.) | (cm.) (cm.) (cm.) (cm.) (cm.) 
(1) 20 mc. primary ae 3 870 5-0 55 a.% 125 
gold seeds lesion 
(2) 9.5 mc. node over EO 25 1628 680 2.8 60 
gold seeds carotid 
bulb 
(3) 10,000 mc-hr. left neck 6 5.6 40 6 1.0 65 6 0.5 65 
pack 
P (4) 10,000 mc-hr. right neck 6 Aak 20 6 10.0 1S 6 4.0 20 
pack 
(5) X-rays right neck 50 7.5 40 50 10.0 25 50 7.0 40 
60 minutes 
(6) X-rays left neck 50 5.6 70 50 1.0 85 $o 0.5 75 
60 minutes 
Total 1065 925 385 
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to be carcinomatous. We must therefore 
conclude that a nest of metastatic cells 
was present at the site of this node at the 
time of the irradiation, and that, in spite 
of the treatment, they not only remained 
viable but were capable of rapid growth. 

A calculation* of the tissue dosage re- 
ceived at the site of this node would 


* It does not seem advisable to enter into an extended study 
of the possibilities of error in these calculations, but some men- 
tion of them should be made. The error in the dosage from 
external sources is negligible. The variations due to different 
possible placings of the gold implants in the primary lesion 
and the original metastatic node have been investigated. It 
seems reasonable to suppose that all the implants were at least 
placed within the mass for which they were intended. Instead of 
assuming that all of them acted as though they were at the center 
of the mass in question, several extreme cases were supposed. The 
two of most interest are when all the implants are as near as pos- 
sible to the site of the secondary metastasis, and when they are 
as far as possible from it. In the first case, the dose at the 
point of the later growth would have been 5 S.E.D., and in the 
second, 3.35 S.E.D., instead of 3.85 as we have calculated from a 
supposed correct placement. This represents an extreme devia- 
tion of 30 per cent from our figures as reported. This is not neg- 
ligible, but is small in comparison to common differences in 
radiation dosage. Therefore we feel that the lower limit as 
given for this particular neoplasm is fairly accurate. Great 
variations may occur in the upper limit for the primary growth 
and first node, due to different spacings of the implants. But 
in this case we are more interested in the fact that permanent 
regression resulted, and have calculated the greatest dose the 
tissues could have received with the radiation used. 
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indicate a sublethal dose for this particular 
neoplasm. Calculations of the tissue doses 
received by the primary lesion and the 
metastatic node over the carotid bulb 
would indicate the lethal or superlethal 


dose (Table 11). 


Conclusions: It is thus shown that about 
4 times a skin erythema dose of radiation 
reached a group of metastatic cells of 
squamous carcinoma, despite which they 
not only remained viable but were capable 
of rapid growth. A larger dose caused 
permanent regression of the primary lesion 
and of a separate metastasis. Since the 
metastatic node over the carotid bulb re- 
gressed with a dose of about 9 s.£.D. (skin 
erythema dose) we may assume that the 
lethal dose of this particular specimen 
of grade 3 squamous carcinoma lies be- 
tween 4 and g times a skin erythema dose 
if given within a period of ten days. If 
the assumption of the definite neoplastic 
character of the neck node is objected to 
as not being based on histological section, 
the lethal or superlethal dose may be cal- 


Taste III 


EXTERNAL IRRADIATION WITH RADIUM EMANATION PACK 


eee 








Date Applicator — poe 5 5 Filter a Location 
sq. cm. 
(1) 1-21-26 tray 28 2mm. brass 3 rt. side larynx 
(2) 1-27-26 tray 28 2mm. brass 3 It. side larynx 
(3) 2-8-26 pack 96 2 mm. brass 6 rt. side neck 
(4) 2-9-26 pack | 96 2 mm. brass 6 lt. side neck 
EXTERNAL IRRADIATION WITH X-RAYS 
ee ee ee ee Ee 
Date [Timein| Voltage | iter | Tarseeskin | Ma, | Location 
(5) 1-25-26 60 200 0.5 mm. Cu 50 4 right neck 
1.0 mm. Al 
G 1-27-26 60 200 0.5 mm. Cu 50 4 left neck 


1.0 mm. Al 


a nn EEE 
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culated from the primary lesion and then 
lies between 4 and 11 s.E.D. 


Case u. F. C., male, aged fifty-nine, first 
seen in January, 1926, had complained of 
hoarseness for the past nine months and a 
“sore” throat for the past three months. 

Examination revealed an ulcerating granular 
lesion involving the right edge of the epiglottis, 
obliterating the right glosso-epiglottic fossa 
and extending down along the right ary-epi- 
glottic fold almost to the arytenoid. In the right 
neck just below the right ear and underlying 
the anterior edge of the sternomastoid was a 
firm movable node about 1.5 cm. in diameter. 
There was no other adenopathy. Biopsy was 
reported as “transitional cell carcinoma, grade 
3.’ Hewas treated by external irradiation alone. 
The applicator doses are given in Table m1. 

Shortly after beginning this irradiation he 
became dyspneic and on February 5, 1926, a 
tracheotomy was done and treatment con- 
tinued. On February 16 (about three weeks 
after treatment was begun), the mass within 
the larynx had entirely disappeared though 
the radiation effect was not as yet at its 
height. The skin reaction of the neck went on 
to vesiculation but cleared up within a period 
of six weeks. The tracheotomy tube was left 
in place for some months as a safe-guard, 
though it was left corked after the acute reac- 


Hayes E. Martin and Edith H. Quimby 


FEBRUARY, 1930 


tion had subsided and was removed in July, 
followed by spontaneous healing of the tra- 
cheotomy wound. He has remained free from 
any evidence of carcinoma up to the time of the 
present writing.* 


Comment: A case of extrinsic carcinoma 
of the larynx with probable metastases 
to the neck was treated with external 
irradiation alone, consisting of roentgen 
rays, radium packs and trays. All radia- 
tion was given within a period of twenty 
days. The lesion regressed and has not 
recurred. 

A calculation of the tissue dose delivered 
to the primary lesion in this case would 
indicate the limit below which the lethal 
dose of this particular neoplasm must lie. 
As the neck node received a much larger 
dose, followed by regression, this dose is 
not pertinent to the present discussion 


(Table 1v). 


*In January, 1929, this patient developed general ade- 
nopathy (neck, axillae, groins, mediastinum). A neck node re- 
moved showed lymphosarcoma on histological section. Re- 
gression of all nodes and the mediastinal mass promptly oc- 
curred under very moderate roentgen irradiation. Recently he 
has developed skin metastases which also show lymphosarcoma 
on histological section. All histological specimens have been 
carefully reviewed and there is no question as to the existence of 
two distinct neoplastic diseases in this case. 


TaBLe IV 


TISSUE DOSE RECEIVED BY THE PRIMARY LESION IN CASE II 








Source of radiation Location 





Distance (centimeters) 
from center of 
primary lesion 


Tissue dose received 
by primary lesion 
(in per cent of a skin 





Through Through erythema dose) 

air (cm.) | tissue (cm.) 
a)» tray 2,500 mc-hr. right side larynx k- 3 as 
r. tray 2,500 ake | left side larynx 3 4 20 
Erg pack 10,000 mc-hr. right side neck 6 3 40 
Eu pack 10,000 mc-hr. left side neck a ae 4 35 
pry x-rays, 60 minutes right side neck 50 3 75 
6) x-rays, 60 minutes left side neck 50 4 65 





Total 260 per cent 








> 
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Conclusions: It thus appears that the 
lethal dose for this particular specimen of 
transitional cell carcinoma is less than or 
equal to 2.6 s.E.D. given within a period 
of twenty days. 


Case 1. P. M., male, aged seventy-one, 
applied at Memorial Hospital for treatment 
October 4, 1927. He had noted a sense of full- 
ness in the right side of his throat for three 
months. There had been some interference 
with swallowing due to coughing while eating. 

Examination revealed a punched-out ulcer 
about I cm. in diameter at the right base of 
the tongue just above the glosso-epiglottic 
fossa. Filling in the glosso-epiglottic fossa, 
involving the right edge of the epiglottis and 
extending down the right ary-epiglottic fold to 
the arytenoid and the pyriform sinus there 
was a submucous non-ulcerated mass about 
2X2.5 cm. in diameter. There was no adenop- 
athy. 
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Biopsy was reported as follows: “Very diffi- 
cult to distinguish between transitional cell 
carcinoma and lymphosarcoma. Atypical epi- 
dermis strongly favors transitional cell car- 
cinoma.” 

He was treated with external irradiation 
only—radium packs and trays, and roentgen 
rays. It will be noted that this case seems al- 
most identical in the location of the primary 
lesion and in its histological picture with Case 
i. For this reason an attempt was made to 
duplicate exactly the irradiation given in Case 
1u. The applicator doses are given in Table v. 
Following this irradiation there was a severe 
skin reaction of the neck and a rather prompt 
initial regression of the primary lesion, fol- 
lowed by healing of the ulcer at the base of the 
tongue. When the edema subsided there was 
noted a persistent fullness in the right glosso- 
epiglottic fossa and adjacent right edge of the 
epiglottis. This fullness seemed about 1 cm. 
in diameter. It remained unchanged for about 





TABLE V 


EXTERNAL IRRADIATION WITH RADIUM ELEMENT PACK 











Radiating 














Date Applicator ta area in Filter Distance Location 
10urs sq. cm in cm. 

(1) 10-9—27 element 15 ,O00 SO 2.0 mm. brass 6 rt. neck 

pack ©.§ mm. platinum 

(2) 10-13-27 element 15,000 50 2.0 mm. brass 6 It. neck 

pack 0.5 mm. platinum 

(3) 10-27-27 tray 2,500 28 2.0 mm. brass 3 It. neck 
(directed toward 
epiglottis) 

(4) 10-27-27 tray 2,500 28 2.0 mm. brass 3 rt. neck 
(directed toward 
epiglottis) 

EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
Time in Voltage : Target skin i 
Date minutes | (peak) kv. Filter distance in cm. Ma. Location 
(5) 10-18-27 60 200 5 mm. Cu 50 4 right neck 
omm. Al 
(6) 10-20-27 60 200 5 mm. Cu 50 4 left neck 
omm. Al 





182 


six months, but in July, 1927, it ulcerated and 
a biopsy taken at that time was reported as 

“squamous carcinoma, grade 2.” From this 
time onward the patient rapidly went downhill, 
required a tracheotomy in September and died 
November 8, 1928. 


Conclusions: The location of the primary 
lesion, the measurements of the neck and 
the irradiation were almost exactly the 
same as in Case 11 and the primary lesion 
thus received 2.6 s.E.D. given within a 
period of nineteen days. In view of the 
two different pathological reports it seems 
fair to assume that different portions of 
this growth were of different characters. 
The ulcer from which the original biopsy 
was taken and the major bulk of the lesion 
regressed promptly under irradiation witha 
tissue dose of 2.6 s.E.D. A small mass 
persisted however and later proved to be 
squamous carcinoma, grade 2. The per- 
sistence of a more radioresistant portion 
of a neoplasm may account for some of the 
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apparent increased radioresistance or “‘vac- 
cination”’ of unsuccessfully irradiated neo- 
plasms. 


Case Iv. P. H., male, aged sixty, was re- 
ferred to Memorial Hospital, March 3, 1928. 
About a year previously he had noted a mass 
in the right side of the neck and six months 
later a mass in the left neck. Three months 
before admission he had developed hoarseness 
and cough. 

Examination revealed an ulcerated granular 
lesion about 2 cm. in diameter involving the 
outer surface of the right ary-epiglottic fold 
and extending into the right pyriform sinus. 
Over the right carotid bulb there was a moder- 
ately hard node about 2.54 cm. in diameter 
and over the left carotid bulb a node 1.5 X3 cm. 
in diameter. 

A biopsy was reported as 
carcinoma.” 

He was treated with external irradiation 
only by element pack and roentgen rays. The 
applicator doses are given in Table vı. 

Between 4-10-28 and 4-24-28 (fourteen days) 


“transitional cell 


Tase VI 


EXTERNAL IRRADIATION BY RADIUM ELEMENT PACK 





Radiating Dist 
Date Milligram- area in Filter TEPEN Location 
hours sq. cm A 
3-20-28 8000 50 o.§ Pt 6 rt. neck 
1.5 brass 
3-23-28 4000 50 o.5 Pt 6 rt. neck 
1.5 brass 
3-23-28 9o00 50 of Pt 6 It. neck 
1.5 brass 
3-25-28 7000 5O i Ft 6 lt. neck 
1.5 brass 
3-29-28 4000 50 ög Pt 6 rt. neck 
1.5 brass 
EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
Time in Voltage ; Target skin 
Dates minutes | (peak) kv. Filter distance in cm. Ma. Location 
Fight treatments 4 185 o.5 mm. Cu 50 30 alternate sides 
between 4-10-28 1.0 mm. Al of neck 


and 4-24-28 
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eight roentgen-ray treatments, as outlined 
above, were given—four to each side of the 
neck. The entire treatment by both roentgen 
rays and radium was given within a period of 
thirty-three days. 

Following this irradiation there was dryness, 
epilation and scaling of the skin of the neck but 
no blistering. The neck nodes became definitely 
smaller and the ulceration within the larynx 
became distinctly less. Three months later the 
neck nodes were still definitely palpable and 
ulceration could still be seen in the larynx. In 
June, 1928, the patient’s general condition be- 
came such that he did not feel able to make the 
long trip to the clinic and from the subsequent 
Social Service investigations it seems that the 
disease progressed rapidly within the larynx 
and he died in August, 1928. 


Comment: A case of transitional cell 
carcinoma of the larynx with probable 
metastasis to the neck was treated with 
external irradiation alone by roentgen rays 
and radium over a period of thirty-three 
days. The disease was not controlled and 
the patient died three months later. 

A calculation of the tissue doses re- 
ceived by the primary lesion and neck 
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nodes would indicate a sublethal dose for 
this neoplasm. These calculations are 
given in Table vir. As the nodes on each 
side of the neck obviously received equal 
quantities of radiation, the calculations 
for the one on the right only are given. 

Conclusions: A case of transitional cell 
carcinoma of the larynx was treated over 
a period of thirty-three days by external 
irradiation (roentgen rays and radium), 
the primary lesion receiving approximately 
2.50 and neck nodes 2.85 s.E.D. as a tissue 
dose. This dosage given over a period of 
thirty-three days was not sufficient to de- 
stroy this particular specimen of tran- 
sitional cell carcinoma. 


Case v. J. D., male, aged seventy-five, re- 
ported to Memorial Hospital, May 8, 1928. 
Two months previously he had become con- 
scious of a mass at the base of the tongue which 
had caused him slight discomfort, especially 
on swallowing. 

Examination revealed a soft non-ulcerated 
mass about 2.5 XX 4 cm. whose long diameter 
lay across the base of the tongue in the mid- 
line just in front of the epiglottis. There was 


Tase VII 


TISSUE DOSES RECEIVED IN THE PRIMARY LESION AND NECK NODES IN CASE IV 





















Primary lesion 


Distance from 
source of 


Node right neck 


Distance from 
source of 





Source of radiation Location radiation Tissue dose radiation Tissue dose 
(in per cent ie (in per cent 
Through | Through of skin Through | Through of skin 
air tissue erythema) air tissue erythema) 
(cm.) (cm.) (cm.) (cm.) 
Element pack right neck 6 55 6 I 100 
(Total—16,000 mg-hr.) 
Element pack left neck 6 30 6 10 20 
(Total—16,000 mg-hr.) 
X-rays right neck 50 105 50 I 120 
(Total—16 minutes) 
X-rays left neck 50 60 50 10 45 
(Total—16 minutes) 
Total 250% 285% 
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no adenopathy. Biopsy was reported as “‘malig- 
nant tumor; lymphosarcoma or lympho-epi- 
thelioma.”’ 

He was treated by external irradiation only 
with element packs. 

Eight treatments of 8000 mg-hr. each were 
given over a period of twenty days—four to 
each side of the neck, which totaled 32,000 
mg-hr. to each side. 

Following this irradiation the skin of the 
neck showed a moderate erythema, with subse- 
quent epilation and dryness of the skin. The 
mass at the base of the tongue had completely 
disappeared within ten days after completion 
of the treatment, and did not recur, nor were 
there any later signs of metastases. The pa- 
tient was very feeble on admission and though 
he showed no signs of recurrence he died sud- 
denly four months later, evidently from old 
age. 


Conclusions: A case of lymphosarcoma 
or lympho-epithelioma of the base of the 
tongue was treated by external irradiation 
alone. The lesion promptly regressed. 

Calculation of the dosage received by 
the primary lesion demonstrated that the 
minimum dose (center) was 135 per cent 
of a skin erythema dose. This response 
to 135 per cent S.E.D. over a period of 
twenty days indicates an extremely radio- 
sensitive tumor. 


Case vi. G. L., male, aged seventy-three, 
applied at Memorial Hospital in December, 
1926. He gave a history of having noted a mass 
in the upper left neck several months previ- 
ously and two weeks prior to admission had 
accidentally noted a mass in the left side of 
the tongue. Neither had caused any symptoms. 

Examination revealed an ulcerated and indu- 
rated ovoid mass in the left edge of the tongue 
opposite the base of the left anterior tonsillar 
pillar. Its size was 2X3X1.5 cm. Over the 
left carotid bulb there was a movable hard mass 
about 3X3X2 cm. in diameter. There was no 
other adenopathy. Histological examination of 
a biopsy of the tongue lesion was reported as 
“squamous carcinoma, grade 2.” He was treated 
by a combination of interstitial irradiation and 
external irradiation by radium and roentgen 
rays—all given within a period of sixteen days. 
The applicator doses are given in Table vu. 
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Tase VIII 


‘ 
EXTERNAL RADIUM IRRADIATION WITH 
EMANATION PACK 
(The physical factors are the same as for 
the pack in Table 1) 





Millicurie- 
Date “Sibel Location 
(1) 12-18-26 10,500 left neck 
(2) 12-19-26 10,000 right neck 


EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
(The physical factors are the same as for 
the roentgen rays in Table 1) 








Time in 
Date minutes Location 
(3) 12-21-26 A right neck 
(4) 12-22-26 60 left neck 





INTERSTITIAL IRRADIATION WITH GOLD SEEDS 
(For physical characteristics see Table 1) 





| Date 





Millicuries Location 
(5) 12-29-26 20 primary lesion 
(6) I- 3-27 22 node over left 


carotid bulb 


Following this irradiation there was a marked 
reaction both at the site of the primary lesion 
and over the skin of the neck, especially in the 
vicinity of the neck node. There was prompt 
regression of the mass in the tongue followed 
soon thereafter by complete disappearance of 
the neck node. Neither has recurred up to the 
time of the present writing and the patient 
remains in excellent health (two and a half 
years). 


Comment: A case of squamous carcinoma 
of the tongue with metastasis to the neck 
was treated with a combination of inter- 
stitial irradiation and external irradiation 
by roentgen rays and radium. The disease 
promptly regressed and has not recurred. 
A calculation of the tissue doses received 
by both primary lesion and metastases 
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would indicate the lethal or superlethal 
dose of this neoplasm. These calculations 
are given in Table rx. 

Conclusions: This case of squamous car- 
cinoma, grade 2, of the tongue with neck 
metastasis was relieved and has remained 
free from disease for three years under a 
tissue dose of about 11—12 S.F.D. given 
within sixteen days. It is interesting to 
note that it agrees quite well with Case I 
in its clinical setting, dosage, and final 
outcome. 


Case vir. W. M., male, aged thirty-three, 
entered the clinic at Memorial Hospital in 
October, 1926, complaining of dyspnea and 
dysphagia due to a mass in the pharynx. About 
four months previously he had noted a “‘swell- 
ing’ in the right side of the throat which had 
progressively grown until it caused definite 
difficulty in swallowing and breathing. About 
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two months before admission he had noted 
masses in the right side of the neck. 

Examination revealed a young man in fairly 
good general condition, though slightly dys- 
pneic. Arising in the region of the right tonsil 
and right soft palate was a pedunculated, al- 
most spherical mass about 5 cm. in diameter 
which almost completely blocked the pharynx. 
It was ulcerated on its anterior surface. Ex- 
tending forward from the carotid bulb to the 
submaxillary region there were several moder- 
ately hard nodes 1-2 cm. in diameter. A biopsy 
was reported as “transitional cell carcinoma.” 
He was treated with external irradiation alone 
(Table x). 

A week after beginning this irradiation 
(10-13-26) there was a marked diminution in 
the size of both the pharyngeal lesion and the 
neck nodes. It was thought best however to 
add another roentgen-ray treatment which was 
given on 10-16-26 as shown in Table x. Two 
weeks from the beginning of the treatment 


TABLE IX 


TISSUE DOSES DELIVERED IN THE PRIMARY LESION AND NODE IN CASE VI 


Primary lesion 


Distance from 


Metastatic node over 
left carotid bulb 


Distance from 














source of T; } source of T; d 
Source of radiation | Location radiation anini radiation A 
(in per cent (in per cent 
Through] Through ih eiis Through| Through as 
air tissue | STYS ema) air tissue i a 
(cm.) (cm.) (cm.) (cm.) 

(1) 10,500 mc-hr. pack | left neck 6 2.5 60 6 2.0 60 
(comparatively 
less than pri- 
mary because 
off center) 

(2) 10,000 mc-hr. pack | right neck 6 7.0 26 6 8.0 20 

(3) X-rays 60 minutes | right neck SO 7.0 45 50 8.0 40 

(4) X-rays 6o minutes | left neck 50 2.5 7s 5O 2.0 80 

(5) 20 me. gold seeds primary Í: 870 4.0 go 

lesion 

(6) 22 me. gold seeds | left neck 4.0 100 L.¥ 955 

node 





Total 
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TABLE X 
EXTERNAL RADIUM IRRADIATION WITH EMANATION PACK j 
(The physical factors are the same as for the pack in Table 1) 
Date Millicurie-hours Location 
(1) 10-10-26 10,000 angle of right mandible 
directed toward tonsil 
EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
Time in| Voltage i Target skin ; 
Date minutes | (peak) kv. Filter distance in cm. | Ma. Location 
(2) 10-7-26 14 185 0.5 mm. Cu 50 30 angle of right jaw 
I.O mm. Al toward tonsil 
(3) 10-16-26 80 200 0.5 mm. Cu 50 4 angle of right jaw 


1.0 mm. Al 


toward tonsil 





there was complete disappearance of both the 
primary lesion and neck nodes. There has been 
no recurrence up to the time of this writing 
(June, 1929). 

Comment: A case of transitional cell 
carcinoma arising from the right tonsillar 
region with metastasis to the neck was 
treated with external irradiation alone— 


radium packs and roentgen rays. All 
irradiation was given within a period of 
nine days. The primary lesion and the neck 
nodes began to decrease markedly in size 
within a week after beginning treatment 
and had completely regressed after two 
weeks. He has remained free from disease 
up to the present time (two years and eight 


TABLE XI 


TISSUE DOSES RECEIVED IN THE PRIMARY LESION AND NODE IN CASE VII 


Primary lesion 


Distance from 











Nodes right neck 








Distance from 











source of Tissue source of Tissue 
radiation dose (in radiation dose (in 
Source of Location — | percent |-| per cent 
radiation Through|Through| of skin |/Through| Through | of skin 
air tissue | erythema) || air tissue | erythema) 
(cm.) | (cm.) (cm.) (cm.) 
(1) Pack, 10,000 over 6 5 35 6 M 55 
me-hr. right 
tonsil 
(2) X-rays, 14 over 50 5 80 6 2.§ 105 
minutes right 
tonsil 
(3) X-rays, 80 over 50 5 80 6 s IPR = 105 
minutes right 
tonsil 
Total 195 265 
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months). The tissue dosage of this ex- began and in that it has apparently been 
tremely radio-sensitive neoplasm has been permanently destroyed by about 2 s.£.D. 
calculated in Table xı. The tissue dose of given in nine days. 

the primary lesion (which received a lesser 
intensity) is taken as the lethal or super- 
lethal dose. 


Case vur. H. K., male, aged forty-seven, 
applied at Memorial Hospital in June, 1927, 
l À complaining of moderate dyspnea, dysphagia 

Conclusions: This neoplasm has been and speech difficulty. About two years pre- 
the most radiosensitive transitional cell viously he had first noted a mass in the left 


carcinoma in our experience both in the tonsillar region. During the three or four 
short period in which a rapid regression months preceding his admission the inter- 


TABLE XII 


INTERSTITIAL IRRADIATION WITH GOLD SEEDS 


(Physical factors as in Table 1) 








Date Millicuries Location 
(1) 6-29-27 20 pedicle of 
(removed with primary primary lesion 


lesion after 10 days) 


(2) 7-15-27 30 metastasis 
left neck 





EXTERNAL IRRADIATION WITH RADIUM ELEMENT PACK 


(Physical factors as in Table 1) 








Date Milligram-hours Location 


(3) 6-26-27 10,000 lower extremity, 
left neck mass 
directed toward 
tonsil 


(4) 6-28-27 10,000 upper extremity, 
left neck mass 
directed toward 
tonsil 


(5) 7-20-27 14,000 center of left 
neck mass di- 
rected toward 


left tonsil 
EXTERNAL IRRADIATION WITH ROENTGEN RAYS 
Date Time in Voltage Filter Target skin | Ma. Location 
minutes (peak) kv. distance in cm. 
(6) 6-29-27 5 185 1.0mm. Cu 25 30 left neck 


toward 
tonsil 
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ference with breathing, swallowing and speech 
had gradually developed and grown worse. He 
had noted development of a mass in the left 
neck for about three months but had not con- 
sulted a physician until a few days before 
admission. 

Examination revealed a partly ulcerated 
soft mass about 7 cm. in diameter completely 
filling the pharyngeal passage and arising from 
the upper pole of the left tonsil by a pedicle 
about 2.5 to 3 cm. in diameter. Extending for- 
ward and downward from the left carotid bulb 
there was a moderately hard movable mass 
about 4X8 X12 cm. in diameter. 

A biopsy was reported as “transitional cell 
carcinoma.” 

He was treated with a combination of exter- 
nal irradiation with radium packs and roentgen 
rays and interstitial irradiation with gold seeds 
in the primary and metastatic nodes. The gold 
seeds in the primary lesion were inserted after 
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a definitely conceived plan so as to lie in one 
plane in the pedicle, irradiating the babe from 
which the tumor arose at a distance of 1 to 
1.5 cm. After a calculated dose from these 
gold seeds had been delivered, the primary 
tumor with its pedicle and gold seeds were to 
be excised. This was accomplished as planned 
and without difficulty. The radiation was 
all given within a period of twenty-four days 
and is summarized in Table x11. 

During the course of this irradiation and ten 
days after insertion of 20 me. of gold seeds into 
the pedicle of the pharyngeal tumor, the latter 
was excised by blunt dissection under general 
anesthesia. Gold seeds, as noted in Table xim, 
were inserted into the neck metastasis at a later 
date after exposing the external surface of the 
nodes by a short incision through the skin 
under local anesthesia. 

A marked radiation reaction occurred in 
the region of the left tonsil and over the skin 


TABLE XIII 


DOSES RECEIVED IN THE PRIMARY LESION AND METASTASIS IN CASE VIII 
































Primary lesion Metastasis 
Distance from source T; P Distance from source T; P 
Source of Location of radiation AORA Sana of radiation PAINE ES 
ET (in per cent (in per cent 
Through | Through of 5 Through | Through of iu ) 
air (cm.) |tissue (cm.) erythema) air (cm.) |tissue (cm.) ery soci 
(1) 20 me. |pedicle of pri- i 750 4 80 
gold seeds | mary tumor 
(2) 30 mc. left neck ries. 80 k 160 
gold seeds mass 
(3) | 10000 mc-hr.| left lower 6 6.0 30 6 2 60 
pack neck 
(4) | 10000 me-hr.| left upper 6 E.O 35 6 3 50 
pack neck 
(5) |14000me-hr.| left center 6 6.0 40 6 2 85 
pack neck 
(6) X-ray left neck 25 7.0 45 25 ` 85 
5 minutes 
Total 980 520 
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of the left neck. The skin reaction regressed 
in about six weeks, leaving a soft pliable skin. 
Superficial ulceration persisted over a small 
area in the left tonsillar region for about four 
months and then healed leaving a perfectly 
satisfactory scar. The neck nodes had entirely 
regressed after about six weeks. He has re- 
mained comfortable and free of disease up to 
the present writing. 


Comment: A case of transitional cell 
carcinoma of the tonsil with metastasis to 
the neck was treated by external and inter- 
stitial irradiation, following which the 
primary lesion was removed surgically. 
There was prompt regression and there has 
been no recurrence after two years. 

Calculations of the tissue doses received 
by the primary lesion and neck nodes are 
given in Table xt. 

Conclusions: The minimum tissue dose 
which has apparently permanently de- 
stroyed this neoplasm is that received by 
the neck nodes which is slightly more than 
5 s.E.D. This figure may then be taken 
as the lethal or superlethal dose if given in 
twenty-four days. 

A critical review of this case from the 
viewpoint of about two years’ complete 
freedom from disease will lead one to spec- 
ulate as to whether or not this case was 
given unnecessarily heavy dosage con- 
sidering the histological findings. It seemed 
to us, however, that a lesser dosage was 
not justified in a tumor whose long dura- 
tion and clinical setting would fit so much 
better with one of epithelial origin. We 
therefore somewhat disregarded the histo- 
logical picture in outlining treatment. 
Whether it would have responded to a 
lesser dosage is at present a question of 
academic interest only, for the local and 
general conditions of the patient are en- 
tirely satisfactory. 


CasE 1x. J. A., male, aged sixty-six, was ad- 
mitted to the clinic at Memorial Hospital in 
May, 1927, complaining of an ulcerated mass 
at the left base of the tongue which he had 
noted two months previously. 

Examination revealed a deeply buried hard 
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mass about 2X1 cm. in diameter in the left 
base of the tongue about opposite the left 
anterior tonsillar pillar. The mucous mem- 
brane was normal over it except for an area of 
ulceration about 0.5 cm. in diameter. Over the 
left carotid bulb could be palpated a rather 
indefinite soft node about 1.5 cm. in diameter. 

A biopsy was reported as “squamous car- 
cinoma, grade 2”. 

He was irradiated externally with radium 
element packs and interstitially with gold seeds 
as follows (Table xıv): 


TABLE XIV 


EXTERNAL RADIUM IRRADIATION WITH ELEMENT PACK 
(Physical factors as in Table v, except that 
the distance was IO cm.) 





Milli € = . 
Dat h a Location 
(1) | 5-17-27 | 12,000 | left submaxillary region 
directed toward pri- 
mary lesion 
(2) | 5-20-27 | 14,000 | left submaxillary region 
directed toward pri- 
mary lesion 
(3) | 5-24-27 8.000 | left submaxillary region 
directed toward pri- 
mary lesion 
(4) | 5-27-27 8,000 | left submaxillary region 


directed toward pri- 
mary lesion 


INTERSTITIAL IRRADIATION WITH GOLD SEEDS 


Millicuries Location 


primary lesion in 
tongue 


§-21-27 17 


Following this irradiation there was a moder- 
ately severe local reaction at the site of the 
primary lesion and a redness and scaling of the 
skin of the neck. The primary lesion had en- 
tirely regressed and healed in about one month 
and he has remained free from disease up to 
the time of the present writing. The neck node 
which was indefinite at the beginning has shown 
no particular change. 


Comment: A case of squamous car- 
cinoma of the tongue with apparent metas- 
tasis to the neck was treated by a 
combination of external irradiation to the 
tongue and neck and interstitial irradiation 
to the tongue only. The disease promptly 
regressed and has not recurred after two 
years. A calculation of the tissue dose 
received by the primary lesion and the 
questionable neck node isgiven in Table xv. 

Conclusions: The primary lesion in this 
case received a tissue dose of 22 s.£.D., an 
enormous quantity and undoubtedly need- 
lessly large but it has caused no trouble- 
some sequelae. The neck node for which 
the calculations show a tissue dose of but 
2 S.E.D. may quite logically be assumed to 
have been inflammatory only. 


Case x. A. O., female, aged twenty-two 
(student nurse), was referred to Memorial Hos- 
pital in December, 1926. A year before her ad- 
mission (December, 1925) she had noted slight 
hoarseness which had persisted and increased 
in severity until July, 1926, when she became 
dyspneic. The dyspnea became rapidly aggra- 
vated and in August, 1926, a tracheotomy had 
been performed. 

Examination revealed a young woman seem- 
ingly in good general physical condition. She 
was wearing a tracheotomy tube which had 
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apparently been inserted through the crico- 
thyroid membrane. When the tracheotomy 
tube was removed, the larynx as seen through 
and above the tracheotomy wound seemed 
filled with an ulcerated granular mass which 
extended downward to the tracheotomy open- 
ing and formed a ring of ulcerated tissue sur- 
rounding the opening and raised 3-4 mm. 
above the level of the skin of the neck. Edema 
of the tissues of the hypopharynx rendered 
examination of the larynx by an indirect mirror 
of little value. There was no evidence of metas- 
tasis. The clinical appearance was that of 
massive neoplastic disease of the larynx modi- 
fied by operation and infection. Biopsies taken 
from within the larynx and from the margin 
of the tracheotomy wound were reported as 
“squamous carcinoma, grade 1”. In planning 
treatment, it was decided to rely chiefly upon 
interstitial irradiation, accurate placement of 
which necessitated surgical exposure of the 
lesion so as to determine its limits. 

After preliminary radium packs to each side 
of the larynx, 20 mc. of gold seeds were inserted 
into the visible portions of the growth espe- 
cially about the tracheotomy opening. Five 
days later (12-13-26) a laryngotomy was per- 
formed under superior and inferior laryngeal 
block and local infiltration with 1 per cent 
novocaine. The trachea and larynx were laid 
open from the hyoid bone to the suprasternal 
notch and the collar of neoplastic disease about 


TABLE XV 
TISSUE DOSES RECEIVED IN THE PRIMARY LESION AND NODE IN CASE IX 


a aon 





Primary lesion Neck node 
Distance from Tissue Distance from Tissue 
source of dose (in source of dose (in 
radiation per cent radiation per cent 
Source of Location =p] of skin ———| of skin 
radiation Through | Through | erythema)| Through) Through] erythema) 
air tissue air tissue 
(cm.) (cm.) (cm.) (cm.) 
1,2,3, | Element pack | left sub- IO % 100 IO 2 IIO 
and 4 32,000 mg-hr. maxillary 
at 10 cm. 
5 17 mc. tongue I 2100 4 85 
gold seeds 
Total 2200 195 
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the tracheotomy wound excised. With this 
exposure the neoplastic disease was found to 
extend from the isthmus of the thyroid (which 
was infiltrated) up the anterior tracheal wall 
to the level of the arytenoids. The disease had 
infiltrated and destroyed the anterior portion 
of the cricoid cartilage and about the anterior 
half of each lamina of the thyroid cartilage. At 
the level of the vocal cords the disease seemed 
to be annular. After this surgical exposure a 
laryngotomy tube was inserted and the wound 
packed wide open with gauze. Eight days 
later (12-21-26) 21 mc. gold seeds were dis- 
tributed throughout the mass of neoplasm as 
its limits had been defined by the surgical ex- 
posure. The postoperative course was not par- 
ticularly severe and the patient was able to 
take adequate nourishment by mouth at all 
times. An intense local radiation reaction oc- 
curred followed by complete regression of the 
disease. There was no slough and after about 
two months, during which time the wound was 
packed daily, healing took place by granula- 
tion. 

In its healed state the local condition simu- 
lates total laryngectomy. The trachea pre- 
sents at the lower angle of the operative scar 
and its anterior wall is healed to the skin. Im- 
mediately above, the posterior wall of the tra- 
chea and larynx are on a level with the skin 
and the opening into the hypopharynx 1s col- 
lapsed and healed except for a sinus barely 
admitting a fine probe. This total collapse of 
the laryngeal cavity is due to the original de- 
struction of the cartilages by disease. The 
patient has shown no evidence of recurrence 
up to the present time, is in excellent general 
health and is working as a laboratory tech- 
nician. 


The applicator doses of the radiation are 
given in Table xvi. 


Comment: A case of carcinoma of the 
larynx in a female, aged twenty-two, 
involving the cartilages, trachea, and isth- 
mus of the thyroid gland was treated by 
radium packs and interstitial irradiation 
after surgical exposure. The disease 
promptly regressed and has not recurred 
after two and a half years. 


The tissue dose received by the neoplastic 
mass is calculated in Table xvu. 


Calculations of Tissue Dosage 


IgI 


Tastre XVI 
EXTERNAL RADIUM IRRADIATION WITH 
EMANATION PACK 
(Physical factors as in Table 1) 


Millicurie- L l 
Date hours OERA 
(1) | 12-6-26 6,000 right side of larynx 
(2) | 12-8-26 6,000 left side of larynx 


INTERSTITIAL IRRADIATION WITH GOLD SEEDS 


Date Millicuries Location 
(3) | 12-8-26 21 about trache- 
(removed at otomy opening 
operation after 
s days) 
(4) | 12-21-26 21 neoplastic mass 


after surgical 
exposure 


Conclusions: The lethal dose of this 
particular grade 1 laryngeal squamous 
carcinoma has thus been calculated as being 
about II S$.E.D. or less when given in 
fifteen days. 

DISCUSSION 


A tabulation of the dosage calculations 
in these 10 cases is given in Table xvu. 
What inferences, if any, may bedrawn from 
these findings? The individual cases will 
first be reviewed. 

In Case 1, which we believe to be unique 
from the standpoint of this problem, it is 
possible to define two limits between which 
the lethal dose of a specific neoplasm must 
lie. We believe that it probably lies nearer 
the greater than the lesser dose (compare 
with Cases vi and x). From the practical 
standpoint it seems most significant to 
prove that it is in reality so high. In this 
case, even though the skin of both sides 
of the neck was given an epidermicidal 
dose of radium radiation at 6 cm. within 
ten days, delivering a dose of about 4 
S.E.D. to a superficial node, the latter was 
still capable of growth. The dosage nearer 


~~ 


\ 
d 
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the midline within the oral cavity was even 
less (2 s.e.p.).. What then shall we con- 
clude about the curative possibilities of 
external irradiation alone in intraoral car- 
cinoma of definitely squamous type? If 
we suppose that the lethal dose of this 
neoplasm was § s.F£.D. it would have 
required 24 times as much external irradia- 
tion to deliver § s.E.D. to the midline of 
the tongue. Should we then not admit the 
impossibility of curative treatment of deep- 
seated squamous carcinoma by external 
irradiation alone? 

Case 11. Here external irradiation alone 
was used with apparent cure (three years). 
The possible error in these calculations is 
quite small. This extremely radiosensitive 
tumor was permanently eradicated by 24 
of the sublethal dose given in Case 1. 

Case 1. This lesion seemed identical 
in location, extent and histological nature 
with Case 11 and an attempt was made to 
exactly duplicate the dose. The major 
portion of the primary lesion regressed as 
in Case 11, but a remaining portion per- 
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sisted and finally grew sufficiently to 
destroy life. This remaining portion’ proved 
to be of a different and more radioresistant 
histological nature. Such a persistence of 
a more radioresistant element may account 
in part for the often observed phenomenon 
of apparent radioresistance or “‘vaccina- 
tion” after sublethal dosage. 

Case 1v. The histological nature of this 
lesion and its clinical setting were quite 
similar to Cases m and im except for 
bilateral neck metastases. The tissue dose 
given was of about the same amount as 
in Cases 11 and m but it was distributed 
over a period of thirty-three days and 
unlike those cases did not produce an 
epidermicidal reaction to the skin. If it 
had been administered in twenty days or 
less, there would undoubtedly have been 
vesiculation of the skin and probably also 
a comparatively greater effect on the 
tumor. 

Case v. The extreme radiosensitivity of 
neoplasms of this nature emphasizes the 
necessity for clinical observation and 


Tapie XVII 


TISSUE DOSE RECEIVED BY THE PRIMARY LESION IN CASE X 












































Laryngeal neoplasm 








Distance from Tissue 
source of dose (in 
Source of radiation Location radiation per cent 
—————| of skin 
Through Through | erythema) 
air tissue 
(cm.) (cm.) 
(1) Emanation pack right 6 5.0 20 
6,000 mc-hr. at 6 cm. side larynx 
(2) Emanation pack left side 6 5.0 20 
6,000 me-hr. at 6 cm. larynx 
(3) Gold seeds 20.8 mc. about 1.§ 540 
(removed at opera- tracheotomy 
ation after § days) opening 
(4) Gold seeds 21 mc. larynx and 2.0 490 
(postoperative) upper trachea 
Total 1070 
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biopsy ‚before treatment. Dosages such therapy has its dangers and possible 
as given in Case 1 would be entirely un- mortality as well as surgery, and in highly 
justified in one of this nature. Radiation radioresistant lesions may, as with surgery, 


Taste XVIII 


TABULATION OF TISSUE DOSAGE CALCULATIONS 
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Lethal or 
Histological Duration of} Sublethal| super- 
ev a irradiation| dose lethal Result to date 
eee (days) (S.E.D.) dose 
(S.E.D.) 
Case intraoral squa- IO 3.85 9.35 well, 3 years 
I mous carcinoma, 
A.A. grade 3 
Case extrinsic transi- 20 2.6 no recurrence of carcinoma 
II tional cell car- 3} years. Developed lym- 
BC. cinoma of larynx phosarcoma Jan., 1929 
Under treatment 
Case extrinsic transi- 20 2.6 no recurrence, 13 months 
Ul tional cell car- 
P.M. cinoma of pharynx 
squamous carci- 20 2.6 recurrence, died 13 months 
noma of pharynx 
grade 2 
Case extrinsic transi- a sE incomplete regression 
IV tional cell car- Died of disease in 5 months 
PR, cinoma of larynx 
Case lympho-epithelioma 20 tt complete immediate regres- 
v of base of tongue sion. Died in 4 months 
JD, without apparent recurrence 
Case squamous carci- 16 10.4 well, 2} years 
vI noma of tongue, 
la grade 2 
Case transitional cell 9 1.95 well, 2} years 
VII carcinoma of ton- 
W.M sil 
Case transitional cell 24 E! well, 2 years 
VIII carcinoma of ton- 
H.K sil 
Case squamous carci- 10 22.0 well, 2 years 
1X noma of tongue, 
J.A. grade 2 
Case squamous carci- 15 ja Mp well, 23 years 
x noma of larynx, 
BO. grade I 
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be properly pushed to the limit of tolerance 
rather than permit the natural course of 
the disease to bring about the same end. 

Case vi. This very gratifying outcome in 
a case of carcinoma of the tongue with 
metastasis to the neck demonstrates the 
possibilities of irradiation as compared to 
surgery in an operable setting. A patient 
of advanced years, in none too robust 
general condition, was relieved by irradia- 
tion alone, with very moderate discomfort, 
over a period of about six weeks. It should 
be noted that the tissue dose received 
corresponds very closely with Case 1. 

Case vit is the most  radiosensitive 
transitional cell carcinoma in our experi- 
ence. We do not believe that its lethal dose 
should be seriously considered as typical 
of this group of tumors and we therefore 
feel that a larger dose should be outlined 
and given in the average case. 

Case vit. There has been considerable 
discussion concerning the proper classifica- 
tion of this neoplasm. In the histological 
section it is difficult to distinguish between 
lymphosarcoma and transitional cell car- 
cinoma, several competent pathologists 
having different opinions. However, its 
long duration (two years) locally in the 
tonsil and its late regional metastasis and 
apparent cure by local treatment rather 
argues in favor of its being of epidermoid 
origin. Its response to irradiation, as 
evidenced by complete regression under a 
tissue dose of a little over 5 s.E.D., is 
common to both types of neoplasm. 

Case 1x. Two significant facts are 
demonstrated in this case. First, that a 
small mass can be very intensely irradiated 
without particularly untoward effects. The 
calculated tissue dose of the tongue mass 
IS 22 S.E.D., a figure which results from 
empiric dosage, based on what the clinician 
has learned by experience to be the maxi- 
mum dose consistent with a reasonably 
comfortable convalescence and without 
breaking down of adjacent normal tissue. 
Secondly, we believe that regression of the 
questionable neck node under a tissue dose 
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of about 2 s.E.D. indicates its benign 
(inflammatory) nature. 

Case x. The possibilities of irradiation 
in an otherwise hopeless situation is here 
demonstrated. The outcome seems fantas- 
tic until one considers the dose delivered. 
Fortunately the disease had apparently 
remained localized and as in Cases 1 and 
VI a tissue dose of 10 s.E.D. has again 
apparently permanently destroyed adult 
squamous carcinoma. It is also interesting 
to note that this dosage can be tolerated by 
the immediately adjacent viscera in the 
region of the larynx. 

These 10 cases are among the first with 
which we began this investigation about 
two years ago. In this preliminary report 
we have limited ourselves to this group 
in which the end-result is final (death), 
or of at least two years’ duration. The 
majority of these cases are free from disease 
at present, which is due to the fact that at 
the outset we were most interested in and 
chose those cases which seemed to have 
progressed favorably. Since that time we 
have endeavored to measure all cases in 
which the limits and dimensions of the 
primary lesion and metastases could be 
definitely determined. For this problem 
the unsuccessful case is at present equally 
as significant as the successful, as it demon- 
strates the sublethal dose. We are at pres- 
ent somewhat uncertain as to the limit 
of time (in days) during which tissue doses 
may be totaled for this study. We have 
arbitrarily taken thirty days. Beyond this 
period we assume that further irradiation 
cannot be calculated to prove any definite 
degree of radiosensitivity. On the other 
hand, the shorter the treatment period, 
the more significant and valuable be- 
come the dosage data. We are often led to 
speculate as to whether the remote un- 
desirable effects are not about the same 
whether irradiation be given within a 
short time or spread over a period of a 
month or six weeks. The reaction of the 
tumor, however, seems markedly increased 
by a shorter treatment period. Saturation 
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or fractional methods are not logical in 
the light of everyday experience. For 
instance, in the treatment of basal cell 
carcinoma with our plaques which some- 
times contain 800-900 millicuries of radon, 
the entire treatment lasts but an hour or 
less. For smaller lesions treated with our 
unfiltered emanation bulb, the duration 
may be less than one minute. The skin 
reactions and the response are, however, 
entirely typical of irradiation in general 
and in no class of cases are the results 
more favorable. It must not be supposed, 
however, that we advise massive doses of 
external irradiation within a few hours. 
The organism as a whole is profoundly 
and immediately affected by massive doses 
and time must be given (one to four days) 
for recovery between these applications. 
We wish to emphasize our intentions to 
draw no definite conclusions from this 
small series of cases, but our clinical prefer- 
ence for a short treatment period seems 
justified by Cases 1, vir and 1x (ten days). 
It is also interesting to note that Cases 
I, VI, IX, and x which were squamous 
carcinoma of adult type all received 10 
s.E.D. or more. We might add that in 
those of our later cases in which the im- 
mediate result indicates a similar course, 
about the same dosage has been delivered. 

Cases 11 and 111 received probably about 
the limit of external irradiation to the 
neck from the standpoint of the patient’s 
local and general condition. As has been 
previously mentioned, this bilateral appli- 
cator dose delivered only a little more 
than 215 s.E£.D. to the midline of the neck. 
A comparison of this figure with the neces- 
sary dose (10 S.E.D.) as indicated by 
Cases I, v1, and x should convince those who 
attempt the treatment of deep-seated 
squamous carcinoma by external irradia- 
tion alone of the futility of such attempts 
with present-day facilities. And it seems 
hardly reasonable to suppose that further 
developments in external irradiation facili- 
ties will alter this situation as it must 
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always be the tissue immediately below 
the skin portal and the skin itself which 
will be affected most under any physical 
arrangement. 


Much experimental work yet remains to 
be done. Our unit for tissue dosage, the 
threshold skin erythema, is not entirely 
satisfactory. Nothing very definite is 
known concerning the influence of the 
treatment interval as it applies to the 
variations in tumor destruction and normal 
tissue tolerance. However, we believe that 
both these problems will be at least partly 
solved in the near future. When a more 
satisfactory biological unit is established 
it will be a simple matter to translate pre- 
vious calculations into terms of that unit, 
provided accurate measurements and 
records of applicator doses are kept. 

The accurate classification of a neoplasm 
must take place after careful consideration 
of several factors—the clinical course, the 
clinical setting and the gross and micro- 
scopic pathology. Since the adventof 
radiation therapy there has been added 
another factor, the comparative radio- 
sensitivity. | Radiosensitivity, however, 
cannot be estimated by comparing applica- 
tor doses except within very broad limits. 
However, if 100 cases of intraoral car- 
cinoma which have regressed under, let 
us say, 8 s.E.D., could be compared under 
the microscope with r00 cases which had 
not regressed under I0 S.E.D., certainly 
it is reasonable to suppose that differences 
hitherto unrecognized would be discovered. 


It should also be possible and advanta- 
geous to predetermine the required tissue 
dose in a specific neoplasm and then cal- 
culate what combination of applicators and 
applicator doses will be necessary to pro- 
duce that tissue dose. We are at present 
following this method in selected cases. 
Unfortunately there is insufficient knowl- 
edge at present to estimate the necessary 
tissue dose required from the clinical setting 
and histology in the average case. 
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SUMMARY 


The terms “applicator dose” and “tissue 
dose” are defined and their significance in 
radiation therapy is discussed. Curves for 
the depth doses of several applicators 
used at Memorial Hospital are shown and 
the methods of calculating the tissue doses 
from these applicators are explained. 

Ten cases of neoplastic disease are re- 
ported in detail, giving the applicator doses 
and tissue doses in each with theend results. 
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CONCLUSIONS 


It is possible to define the lethal radia- 
tion dose of a specific neoplasm within 
certain limits if careful measurements of 
the primary lesion and any metastases 
are made before treatment. Such calcula- 
tions should be of great value both clinic- 
ally and in the further classification of 
neoplastic diseases.* 


* For discussion, see page 203. 
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COMMENTS ON RADIUM TECHNIQUE* 


By ROLLIN H. 


STEVENS, M.D. 


DETROIT, MICHIGAN 


SEVERAL schools of radium technique, 

based upon theory, animal experimen- 
tation and large clinical observation, have 
developed in larger cancer institutions, and 
the independent radiotherapist, without 
opportunities for research and with much 
less experience, has, of necessity, generally 
acquainted himself with one technique or 
another which appealed to him and has 
followed it. That there are many good 
points about all the recognized techniques 
cannot be denied, but that there 1s room 
for considerable improvement in them 
must also be acknowledged. 

There is, however, much difficulty con- 
nected with variation of technique, because 
it involves the keeping up of so many 
different sorts of apparatus, and, more im- 
portant still, if radium eedient is used 
directly, the preparation and maintenance 
of so many different sizes and kinds of 
radium containers in permanent form. 
Thus an almost prohibitive amount of 
radium is necessary, as is also a very large 
staff to care for it and direct its use. In- 
deed, as Regaud urged at the International 
Conference on Cancer at Lake Mohonk in 
1927, large cancer centers, institutions well 
endowed and equipped for treating cancer, 
should be established at convenient places 
throughout the country. It is only in such 
institutions where there is a large amount 
of radium available, that we can hope for 
the best technique and results. However, 
the private radiotherapist with general 
hospital facilities can and must help out 
for the present. But it is necessary that he 
devote much time to the study of the 
physics of radiation, as well as its chemical 
and biological action, and the physiology 
and pathology concerned in the disease he 
seeks to relieve. This is most difficult at 
present. 


The literature on laboratory experimen- 
tation 1s enormous and very confusing. 
For instance, one group of well-known and 
reliable research workers finds by carefully 
planned and carried out experiments with 
grafted cancer, that irradiation of sound 
tissues, or of cancerous tissues, results in a 
certain amount of local or general im- 
munity against cancer. This is worked out, 
confirmed or accepted by some of our best 
authorities, and techniques have been de- 
veloped with the idea of producing im- 
munity by indirect action of radiation, 
rather than by killing the cancer cell 
directly with the proper amount of radia- 
tion energy conveyed to it. Then Francis 
Carter Wood and his associates, and Re- 
gaud, Lacassagne and others, show that 
such results cannot be confirmed. Not only 
so, but they show that the interpretation 
of these experimental findings might just 
as well be for direct action of the irradiation 
on normal tissue, making the latter just as 
unreceptive to normal grafts as to the 
specific cancer graft. Indeed they have 
shown how very unreliable much of the ir- 
radiation work with grafted cancer is, 
because the study of controls with normal 
grafts has been neglected. And so the 
theory of the cure of cancer by indirect 
action of rays, long denied by Wood, or at 
least declared by him as far from proved, 
has now been practically discarded. How- 
ever, this does not deny that there are local 
and general changes produced in the tissues 
and fluids of the body by irradiation which 
may be of benefit or injury to the patient 
in a local or general way, for this is abun- 
dantly proved. But such changes appar- 
ently have no specific action in relation to 
the immunity or the cure of cancer, though 
they probably do bear a relation to the cure 
of some infectious or metabolic diseases. 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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Again, while it is probably true that 
there is a specificity of action of the differ- 
ent wave lengths in the ultraviolet field, 
because they are too long to act intra- 
atomically, the notion that has long been 
prevalent among many _ radiotherapists 
that there is also a specificity of action of 
the individual wave lengths in the roent- 
gen-ray and gamma fields, has also been 
proved to be erroneous. The roentgen and 
gamma rays of whatever frequency (except 
possibly the shortest highest gamma fre- 
quencies which cannot yet be studied) are 
all now known to have the same general 
action, but vary only in intensity and in 
penetration. It is simply a question of con- 
veying the proper dose of radiation for 
absorption into the desired depth of tissue. 
All these shorter waves stimulate electronic 
reactions of greater or lesser intensity, 
which are considered responsible for the 
cellular changes observed. But cells vary 
greatly in their resistance, some requiring a 
much greater intensity of irradiation to 
dissociate their molecular architecture than 
others. Hence the selection of bundles of 
roentgen or gamma rays of whatever wave 
lengths for therapy is a matter first of all 
of choosing the ones which will reach the 
tissues it is desired to affect, and secondly, 
of getting the required rapidity of vibration 
or intensity of action, saving the normal 
tissues in the paths to be traversed by the 
rays, as much as possible, from their de- 
structive action. 

Upon these premises has been developed 
the techniques depending upon the theory 
of the direct action of rays. This is the 
theory of action of radiation which was 
held first, based no doubt upon Finsen’s 
theory of the action of ultraviolet light, and 
which is now pretty generally accepted by 
the best authorities as the one upon which 
we must depend for the cure of cancer. 

But the destruction of the tissue cell by 
direct action of radiation may be accom- 
plished in two ways, just as was demon- 
strated by the great botanist, Carl von 
Naegeli, many years ago. He showed that 
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more or less concentrated solutions of cop- 
per, for instance, would cause death of 
algae and Spirogyra by a sudden caustic 
destruction of their cells, while if these 
same organisms were put in infinitesimal 
solutions of mercury or other metals, or 
even in water in copper vessels, other 
chemical changes would take place, causing 
the gradual death of their cells without 
caustic destruction of the whole structure, 
but through destruction of the function of 
their cells. In a similar manner rapid 
vibrations of roentgen and gamma rays 
destroy cells by what Regaud and Lacas- 
sagne call either a “diffuse cytocaustic 
action” or an “elective cytolethal action.” 

The “diffuse cytocaustic action” hap- 
pens if rays which do not penetrate very 
deeply are allowed to act for a sufficiently 
long time upon superficial tissues. The 
rays in this case strike indifferently and 
in the same degree all the constituent ele- 
ments of the tissue, causing their immedi- 
ate or later death. It is a caustic, necrotic 
action. 

On the other hand, by the “elective 
cytolethal action” similar or even greater 
quantities of radiation filtered through 
metals of sufficient density and thickness, 
so that only the harder, more penetrating 
rays pass, produce no such results. Only 
certain kinds of cells in the tissues traversed 
by the rays, perhaps then only in certain 
stages of development, are seriously affec- 
ted, while other cells in the immediate 
neighborhood, for one reason or another, 
are unaffected in any way so far as can be 
determined by the most precise methods of 
examination. These changes occur only in 
the more sensitive cells throughout the 
whole volume of the organ irradiated, in 
the deeper tissues, farthest away from the 
source of radiation, just as well as in the 
superficial tissues or those nearer the origin 
of the rays. Of course time is a most im- 
portant factor here. If it is sufficiently 
prolonged, the intensity of action 1s greater 
and this “‘elective action” is changed into a 
caustic action, not only in the superficial 
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parts but throughout the depth of the 
tissues acted upon. But, again, as Regaud 
and Lacassagne say, ““The elective actionof 
radiations constitutes in them that charac- 
teristic property which serves to differ- 
entiate from the caustic and assures them 
of their superior value. It permits of that 
veritable dissociation of the different ele- 
ments of the tissue which we have legit- 
imately compared to a delicate cellular 
dissection, thanks to which radiations have 
taken rank as an important agent in 
physiological experimentation.” 

Perhaps the most successful technique of 
radiation therapy has been developed upon 
these principles. 

Forssell and his associates, Berven! and 
Heyman’ in 1912 and 1913 developed a 
technique which has given the highest rank 
to the work at Radiumhemmet 1n Stock- 
holm. Here for sixteen years they have 
treated cancer by the most intense irradia- 
tion possible, using a filtration equivalent 
to 3 mm. of lead in cancer of the lip, cervix 
uteri, etc. Their practice in cancer of the 
cervix has been to use large quantities 
(about 70 to 80 mg.) of radium distributed 
in ten or twelve units in the vagina and 
about 38 to 43 mg. distributed in one to 
three units in the uterus, all this heavily 
filtered through 1.7 mm. lead and 0.45 mm. 
silver or through 0.35 mm. gold and 0.30 
mm. platinum and permitted to act for 
about sixteen to twenty hours. A second 
somewhat similar application 1s made a 
week later and a third application two 
weeks after the second, thus giving about 
2300 mg-ra-el. hours within the uterus and 
4500 mg-ra-el. hours in the vagina. 

Berven and Heyman? show in a period 
of five years from 1917—1922, 23 per cent 
cure in all cases of cancer of the cervix, and 
40 per cent cure in cancer of the corpus. 
We understand, however, that some of the 
cancers of the body of the uterus were 
operated upon if satisfactory improvement 
did not take place from radium treatment 
in operable cases 1n two or three months. 
Roentgen rays as an adjuvant were used 
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only in cases with metastases in the glands. 

In the treatment of the lip and other 
regions the Swedish practice has been, till 
recently, to make surface applications of 
radium filtered through 3 mm. of lead. 
But in the last two or three years they have 
been using interstitial irradiation with 1m- 
plants of 10 mg-ra- el. needles composed of 
an inner layer of 0.35 mm. gold and an 
outer layer of 0.30 mm. platinum, which 
gives a filtration about equal to 1.1 mm. of 
lead, for two and a half to four hours. 
They apparently get no necrosis with this 
technique. Of late since they have more 
radium they are treating many deep- 
seated lesions like glands of the neck at a 
distance of § cm. through 3 mm. lead filter 
using units of So mg. at several entrance 
fields, the aggregate dose being 40-50 
gm-hr. in a week or ten days. 

Some of the early work done in this 
country, particularly that at Memorial 
Hospital in New York, was more of a 
cytocaustic character. First, interstitial 
irradiation by means of implantations of 
steel needles and later, in 1916, glass seeds 
introduced by Janeway produced severe 
radionecrosis of tissues in close proximity 
to the radiferous implants. This technique 
has been improved by the use of gold im- 
plants introduced by Failla in 1924. These 
have walls 0.2 to 0.3 mm. thick which 
screens out most of the caustic beta rays, 
but some beta rays and the longer gamma 
rays pass. 

Quick® claims that by the use of these 
gold implants, the gamma-ray dosage is 
increased very appreciably, that the slough- 
ing and hemorrhage of the former “‘bare 
tube” and glass radon technique no longer 
occur, that this technique embodies all the 
favorable features of the former technique 
and of Regaud’s platinum needle method, 
and eliminates all the objectionable factors 
of both. 

Regaud criticizes these implants as not 
permitting of sufficient filtration, 0.5 mm. 
of platinum being necessary to prevent 
radionecrosis. Inasmuch as concomitant 
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infection is so prejudicial against the cure 
of cancer by irradiation, as demonstrated 
by Regaud and others, it would seem that, 
by the introduction of implants, which 
would greatly increase the chances of this 
unfavorable accompaniment, the case 
might be influenced unfavorably. Then, 
too, by the interstitial method it is 1m- 
possible always to insert the implants in a 
manner to reach all the growing edge of a 
cancer, since neither the clinician nor even 
the surgeon at operation can follow and 
locate the strings of cells that follow along 
muscle fibers, or along the sheaths of the 
vasculo-nervous system, often extending 
some distance from the primary growth. 
These most important cells can be reached 
only by external irradiation. Yet very 
favorable reports come from several large 
clinics, including Regaud’s, from the use 
of gold or platinum needle implants, es- 
pecially in cancer of the tongue. The use 
of radon instead of radium element comes 
into question because of the constant and 
rapid decrease of radiation, even though 
the total amount used may be as much or 
more than would be employed under simi- 
lar circumstances with the element. This 
must be finally decided by the institutions 
which have large experience with both 
methods. The French school seems to 
prefer the use of the radium element even 
though this entails enormous expense in the 
original cost of radium and its maintenance 
in parcels of the desired quantities for so 
many and varied conditions. 

By the implantation method, whether by 
platinum needles of radium element or gold 
seeds of radon, the most intense local 
irradiation may be produced, while meta- 
static tissues at a short distance may be 
neglected. Attempts to meet this and 
similar situations have been made with the 
combined use of roentgen rays with radium 
and this method of treatment is considered 
with favor in most clinics. Quimby has 
shown that about 20 per cent more radiation 
may be safely given with the combination 
than with one agent alone. Our personal 
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clinical experience with radium and roent- 
gen rays over several years would cor- 
respond with her experimental findings. 

Now that more radium is available in 
such institutions as the Memorial Hospital 
in New York, the Radium Institute of the 
University of Paris and the Curie Founda- 
tion, and other institutions, deep therapy 
by radium at a distance in well-designed, 
protective apparatus, such as that recently 
built by Failla, is coming into use, and im- 
provement in results with such technique 
may be expected. 

Surface applications of radium packs 
heavily filtered, and at a distance of o. 5 to 
5 cm., have been in use in several institu- 
tions following the classical demonstrations 
of Wickhan in 1912. They have served a 
most useful purpose and will no doubt con- 
tinue to do so. This has been the principal 
technique used in Sweden and France. 

Very early in radiation therapy differ- 
ences in sensitivity of normal and diseased 
tissues were noted, and attempts to classify 
tumors according to their degree of sensi- 
tivity to irradiation were made. This was 
based upon the well-known law of Bergonié 
and Tribondeau in 1904 which recognized 
the fact that tumors composed largely of 
rapidly multiplying cells, especially of the 
embryonal and lymphoid types, were 
notably sensitive to radiation. 

Upon the basis of radiosensitivity a new 
pathology is gradually becoming construc- 
ted, which, as Ewing says is much more 
complex and difficult but more serviceable. 
As a result of a comparative study of 
physiological and pathological sensitivity 
several new varieties of tumors have been 
discovered, such for instance as the highly 
radiosensitive lympho-epithelioma first de- 
scribed in 1921 by Regaud and Schminke. 
Broders’ grading of the malignancy of 
epidermoid cancer, originally made without 
regard to radiosensitivity, corresponds 
closely with the degree of radiosuscepti- 
bility of this group of tumors, the most 
malignant grades being composed largely 
of anaplastic cells with frequent mitoses 
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which are, as a rule, the most easily de- 
stroyed by short-wave radiation. But 
there are many exceptions to the rule 
which we do not as yet understand. And 
so the query which still remains unanswered 
is, what is it in the cell that makes it 
radiosensitive or radioresistant? 

Some cells are exceedingly resistant to 
roentgen and gamma radiation. Crowther 
found a certain species of Proteus very 
resistant, sometimes requiring as much as 
100,000 R-units of roentgen rays to destroy 
it, and even then it would fully recover if 
the dose was divided, and three or four 
hours elapsed between the administration 
of the two parts of the dose. 

The different cells of the same tumor, or, 
indeed, of the same normal tissue any- 
where, vary a great deal in their sensitivity 
to irradiation. The degree of differentiation 
varies much in the cells, due perhaps to 
differences in ages of cells and in rapidity of 
multiplication. The higher the differentia- 
tion, the older the cell, and the less the 
frequency of division, the greater the re- 
sistance. If the diagnosis i is made from a 
small section, such a section may be very 
far from the average cell constitution of the 
parent tumor, for Martzloff! in a study of 
70 cases of biopsy sections, and later 
operated whole tumor specimens, found 
that in about one-third of all cases the 
biopsy material did not reflect the character 
of the parent growth. So, in irradiation of 
tumors, depending on biopsy diagnosis we 
may be misled as to grade of tumor almost 
once in every three cases, and the sensi- 
tivity of the tumor be less or more than we 
were led by biopsy to believe. The size of 
the biopsy section may modify this relation 
very much. This discrepancy in results of 
biopsies may account for some of the ex- 
ceptions to the rule of sensitivity, since the 
tumor may not really belong in the grade 
the biopsy represented it. 

Schmitz, Hueper and Arnold® have made 
a very detailed and complicated study of 
the “malignancy index” in carcinoma of 
the cervix uteri which is based on nine 
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different cell characteristics, to which they 
have since added twelve others and to each 
they give numerical values. 

This classification is a correlation from a 
composite picture of the malignancy of 
cervical carcinoma as considered in the 
maturity study of cells made by Martzloff, 
the grading of malignancy by Broders, and 
other important criteria described by 
Greenough. 

Schmitz and Hueper’s’ technique of 
radium treatment of cervical cancer has 
never changed and consists in the intra- 
cervical insertion of two 25 mg. element 
capsules of radium placed in a filter of 
0.5 mm. of silver and 1.5 mm. of brass. 
The applications are made in three weekly 
intervals of 30 to 32 hours’ duration. 
Roentgen rays externally are used in con- 
junction. The technique of the roentgen- 
ray application has changed with the newer 
development of tubes and machines. 

Schmitz reports groups of cases treated 
with these different improved roentgen- 
ray techniques and the same radium tech- 
nique, over three periods, and shows that 
with the diminution of the wave length 
in roentgen-ray technique, the statistics 
in percentage of cures of all cases im- 
proved from 14.02 in the first period, 1914- 
Ig19, to 18.18 in the second period, 
1020-1921, and 20.32 in the third period, 

1922-1923. He aaeribes the improved 
statistics to the use of short wave roentgen 
rays of 211 kv. 

The French school under the director- 
ship of Prof. Claude Regaud bases its 
technique upon the physiological study of 
the evolution of the cancer cell and its 
periods of relative radiosensitivity. At or 
about the period of mitosis it 1s most sen- 
sitive and gains resistance as it develops 
into the adult form. In order to attack 
all the cells during this sensitive period 
their irradiation is continued over a com- 
paratively long time, about one or two 
weeks, depending upon the type and loca- 
tion of growth. In uterine cancer about 
66.6 mg. of radium are used—about 33 
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mg. in the uterine canal and the balance 
distributed in the vagina in cork “‘col- 
postats” of about 2 cm. in diameter. The 
uterine radium is usually in three platinum 
tubes in 0.2 mm. of aluminum and placed 
tandem in a platinum capsule of 1 mm. 
wall thickness. The radium in the vagina 
is filtered through 1.5 mm. of platinum 
and kept by corks at a distance of about I 
cm. From two to three or four focal 
centers are used depending upon the size 
of the vagina, the extent of the growth, etc. 
Extreme care is taken torender the utero- 
vaginal canal as clean as possible, a week 
or ten days being spent on this before begin- 
ning radium treatment. Scrupulous care 
is taken to sterilize the apparatus, it being 
removed and sterilized each day. A total 
gamma Irradiation of about 5000 to 8000 
mg-hr., figured in millicuries-destroyed, 
is given. Deep roentgen therapy, or re- 
cently, radium treatment is given in addi- 
tion externally in cases showing infiltration 
about the uterus. The length of time for 
the application is on the average about 100 
hours. 

With this technique Regaud shows sta- 
tistics of five to six year cures of 26.7 per 
cent of all cases treated, which is a marked 
improvement over statistics in other 
clinics. 

The technique used in the skin and 
other regions is somewhat similar, depend- 
ing upon the same principles, the toleration 
of the surface exposed, the amount of 
radiation necessary per square centimeter 
of tissue being carefully figured out. In 
the skin, for instance, from 2 to 4 milli- 
curies-destroyed per sq. cm. are admin- 
istered, depending upon the nature of the 
tumor and the area to be treated. The 
filtration is through 1 or 2 mm. of platinum 
and a moulage of wax and sawdust 0.5 to 
3 cm. thick, depending upon the depth 
dose required. The time extends over a 
period of a week or ten days. 

Theoretically and practically it would 
seem that the technique being carried out 
by the French school is superior to all other 
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techniques now in use for the following 
reasons: 

1. The length of time of irradiation is 
long enough to permit of attack on cancer 
cells during the period of their cycle of 
renovation when, according to present 
knowledge, they have the lowest resis- 
tance. 

2. The high filtration permitting the 
passage of only very hard, more homo- 
geneous gamma rays, also protects neigh- 
boring sound cells from the caustic action 
which would follow a too intense irradia- 
tion with rays of less homogeneity and 
penetration. The more homogeneous the 
irradiation, the greater safety to the sound 
intervening tissues, and the greater can 
be the accuracy of the computation of the 
dosage. 

3. The distribution of highly filtered 
radium over focal areas of size and dis- 
tance calculated to give the most even 
distribution of the irradiation deep in the 
tissues, spares the normal physiological 
cells from necrosis and late serious con- 
sequences, while dealing out fatal amounts 
of energy to the weakened pathological 
cells. 

4. Statistics of cures of different types 
of cancer by techniques based upon some 
of these theories and experimental evi- 
dence compare very favorably with statis- 
tics from other clinics. 

It is questionable if radionecrosis is 
ever desirable or justifiable in radium 
therapy. If we desire to destroy all tissues, 
normal and pathological, in a certain area, 
would it not be better to use some other 
form of caustic which is less painful in its 
results, quicker in healing, and thus ac- 
complish as much or more good for the 
patient? Such caustics as electrocoagula- 
tion, the cautery knife, or even the actual 
cautery or some other chemicals might be 
used to as good advantage, saving the 
radium for its lethal action on diseased 
cells. Certainly such serious accidents as 
rectovaginal and vesicovaginal fistulas can 
be avoided and the best results be accom- 
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plished, by proper distribution and filtra- 
tion of radium within the vagina and 
uterus, increasing the time factor and 
using deep roentgen therapy over the pelvis 
in conjunction. Similar radionecrotic de- 
structions of normal skin, muscle and 
bone, involving vessels of various sizes, 
important nerves, etc., are not always so 
serious, but sometimes are, and, in any 
case, they destroy function. One accom- 
plishes no more, or perhaps not as much 
by this method, than by the more elective 
action of hard gamma rays on diseased cells, 
without seriously injuring normal tissues. 
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If we would have greatest success with 
radium, we must not only utilize our 
knowledge of the physics of the element 
but also study carefully and make applica- 
tion of its physiological and chemical 
action, and reserve for surgery or other 
agents any destructive action that may 
seem necessary. 

We must also study the cellular path- 
ology concerned, especially in relation to 
degree of malignancy and radiosensitivity, 
and then select the technique most ap- 
plicable in each individual case. 
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ABSTRACT OF DISCUSSION ON PAPERS OF QUIMBY,* SANTE,* 
MARTIN AND QUIMBY, AND STEVENS 


Dr. GeorcE E. Praner, Philadelphia. We 
are indebted to Mrs. Quimby for working out 
the tables which will surely be useful to us in 
calculating our dosage. They will not be im- 
mediately valuable unless we use the same 
equipment she is using, but ultimately I am 
hopeful that these tables will be of value in 
determining the special dosage with radium 
element which is used by most of us. The butter 
test is of value in their work, but in working 
with the human being we have many other 
factors and influences to take into considera- 
tion. We must combine our clinical sense with 
the data in the table. 

Dr. Sante well illustrated the variations in 
tissue sensitivity. I think we are a long way 
from estimating that sensitivity by the micro- 
scope. Those carcinomas of the face that pro- 
duce ulceration and no overgrowth of tissue 
are, in my experience, the most difficult to 


overcome. If any one will tell me how to treat 
the rodent ulcer, which is basal cell in type, and 
the basal cell cancer is considered easy to cure, 
if anyone can tell me how to cure a rodent ulcer 
that has infiltrated into the ethmoid cells, in- 
volving the mucous membrane and the bone, 
or has gone into the mastoid cells, I shall be 
glad to listen. I do not mean that we do not 
cure some of them, but in most of them we fail. 
We may cure them for a year or two and then 
they start to grow again. These extensive 
growths belong to the group we class as the 
rodent ulcers, but I think the whole secret of 
success is to get them before they have invaded the 
deeper tissues. I believe that in dealing with the 
ulcerative type of basal cell carcinomas it 1s 
best to destroy the growth right at the begin- 
ning by any method we can, and then to apply 
the radiation highly filtered in order to reach 
any cells that may have been missed. 


* Papers by Quimby and Sante were published in the January number of the Journal. 
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This whole group of papers illustrates the 
tremendous difficulties we have to deal with in 
handling radiation and it must be much greater 
if a man simply buys a little radium and takes 
instruction from the salesman as to how to treat 
cancer. Itis easy to understand how many such 
men lose faith in radium as a means of treating 
cancer. We have heard of the great difficulties 
experienced by some of the best radiologists in 
the country, and if they have so much difficulty 
you can understand how much greater will be 
the difficulty of men who have not studied the 
matter as these authors have. 


Mrs. Quimby illustrated another fact in the 
second paper she read; namely, that enormous 
amounts of radiation must be utilized. My 
principle up to the present time, because of 
these great difficulties, has been to give al the 
irradiation that the normal tissues will stand on 
the basis of the “saturation method,” and we 
can increase the amount of irradiation that 
the normal tissues will stand by lengthening the 
dose and by increasing the filtration. Increase 
the filtration, whether you do it with gamma 
rays or with roentgen rays does not matter, 
except that you can use so much more filtration 
with the gamma rays. The fact that you reach, 
in this way, the cancer cell which is in the 
dividing stage, and the fact that the normal 
tissues will stand much more irradiation is im- 
portant. The tissues about the face will stand 
from § to 8 erythema doses over small areas, if 
given over a long period of time, but if given all 
at once there is absolute destruction. That is 
probably the chief advantage of the “‘saturation 
method,” giving all that can be safely adminis- 
tered at first and then prolonging treatment 
over three or four weeks. 

Dr. G. W. GRIER, Pittsburgh, Pa. I remem- 
ber how discouraged I felt when Dr. Wood 
reported his experiences with the treatment of 
mouse cancer about ten years ago, and showed 
that it took ten times an erythema dose to 
destroy those cancer cells. Most of us who had 
been treating cancer, I am sure, felt that it was 
impossible ever to apply such a dose and cure 
patients. I am very grateful to the speakers 
this morning for the reports that cancer has 
been cured by such dosage. I have been feeling 
for years that it required ten times an erythema 
dose to cure some cancers. I have been using 
such a dose as was described for fifteen years 
in the treatment of superficial cancer and am 
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delighted to hear that Dr. Martin and Mrs. 
Quimby have proved that such a dose will cure 
deep-seated lesions. These papers open up a 
new line of thought. Possibly most of our 
failures have been due to under-dosage. 

Mrs. Quimby’s paper rather emphasized the 
very important fact that some methods of 
applying radium will give better results than 
others, or that one method will produce results 
that another will not. 

Dr. Sante’s remarks are proof that the radio- 
sensitivity of tumors cannot be estimated. For 
that reason I have treated all tumors as if they 
were of the most resistant type. I believe that 
this is the only safe method. I do not agree 
with Dr. Sante that it is well to treat with a 
milder dose and see if the tumor will respond, 
and then give a full dose if necessary. I think 
we will in the long run do less damage if we 
give the full dose at first. 

As Dr. Stevens remarked, there are many 
things that can be read between the lines. 
Certainly Regaud’s method is a large dose 
method, for although he uses small amounts 
he leaves them in for a long time. There is the 
small amount of radium acting over a long 
period, which is much less apt to harm normal 
tissues, and the favorable effect on the cancer 
probably comes from the large dosage. 

Dr. D. T. Quictey, Omaha, Nebr. That 
matter of dosage should be our most earnest 
consideration. In our experience, extending 
over fifteen years, we have adopted in our work 
what we call a “knock-out dose.” If we used 
a dose that was not sufficient to destroy a basal 
cell cancer of the face, or, in other words, a dose 
that was too small, and then added another, 
and then found that was not enough and, then 
added still more, we found a decreasing sensi- 
tiveness of tumor cells with each experience. 
In other words, we found that each time we 
gave a dose insufficient to kill the cancer cells, 
the cells themselves built up a resistance to 
irradiation, and finally some epitheliomas de- 
veloped more resistance against irradiation 
than normal cells. 

If we are treating a growth such as in thecer- 
vix and are near any organ that may be broken 
into, such as the rectum or bladder, we use a 
smaller dose for we have a very wholesome 
respect for those organs, but in the breast or 
other external cancers, we go ahead and 
treat as extensively as we think is necessary. 
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In many breast cases we irradiate the bone 
sufficiently to cause necrosis of the ribs, but 
subsequently these heal. 

Mrs. Quimsy (closing). With regard to the 
dosage information for needles containing more 
than 1 mg. of radium, we are going on with that 
work, and I hope to be able to present the 
results before long. 

There is one point I wish to bring out in 
regard to Dr. Pfahler’s saturation technique. 
He states that with this method of treatment 
the skin of the face will stand from 5 to 6 
erythema doses, as opposed to a maximum of 
2 or 3 with the method discussed in our paper. 
May it not also be true that with the saturation 
method the cancer will stand considerably more 
irradiation? In other words, in increasing the 
skin tolerance, is it not possible that the cancer 
tolerance has also been increased? It seems to 
me that this is a very important point, and one 
which should be investigated experimentally 
very soon. 

The use of the “knock-out dose” is an admis- 
sion that we do not know how much irradiation 
is actually necessary to control a growth. 
Without this knowledge it is, of course, wise 
to push treatment to the limit ef tolerance. 
The purpose of such work as I have reported 
today is to discover the approximate dosage 
needed in different types of malignant disease. 
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When we can state definitely that one type 
requires a certain minimum amount of irradia- 
tion, and another type a different amount, 
there will be no reason for subjecting a radio- 
sensitive lesion to such drastic treatment as a 
radioresistant one. 

The case we reported as receiving 22 
erythema doses should not be considered as 
typical. No radiation therapist would accept 
this amount as a desirable dose to adopt as a 
standard. ‘This was a very small lesion, in 
which a few millicuries delivered a large dose. 
Such a case shows that comparatively large 
quantities of radiation can be used in small 
lesions without causing trouble. But it is to the 
cases that have done well with from 8 to Io 
erythema doses that we particularly desire to 
call attention. 

Dr. Sante (closing). I fear I have created a 
false impression. I did not mean we should 
treat every tumor with a small dose and then 
follow with a large one if necessary. My state- 
ment referred only to tumors of doubtful char- 
acter. I said we should never consider any 
growth, no matter how small, as insignificant, 
or any growth, no matter how large, as hope- 
less until it had been given the “test of irradia- 
tion.” I defined the “test of irradiation” as one 
full course within the tolerance dose of radia- 
tion. 
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SUPERNUMERARY DISTAL PHALANX OF THE THUMB 


CASE REPORT 
By SAMUEL M. WEINGROW, M.D. 


NEW YORK CITY 


[N 1920 Reeves' found after a most 

thorough search through the literature 
that only few cases of supernumerary digits 
had been reported. His was the first case 
which presented no familial nor ancestral 
existence of this anomaly. The patient 
had two separate nails about the size of 
that of his normal little finger, with a 
slight web between them. The illustrations 
of the thumb of his case show terminal 
phalanges which articulate with the first 
phalanx of the right thumb on either side 
of the distal end of that phalanx. One of 
these does not seem to be a normal single 
phalanx but presents the appearance of a 
very close fusion of two separate bones 
near its distal portion.‘ 

In Reeves’ account of the other cases 
reported in the literature!?* there is an 
indication that in practically all of the 
anomalies heretofore described, there were 
present, in addition to two nails and more 
than one distal phalanx, double meta- 
carpal bones or a supernumerary digit,’ on 
the radial side of the metacarpal bone, pro- 
vided with a well-formed nail and con- 
sisting of two phalanges. 


In January, 1929, H. S., a plumber, twenty- 
three years of age, came to my office complain- 
ing of a urethral discharge. Upon examination 
of the penis I found the glans to be about 
half the normal size. An artificial meatus 
was situated midway between the tip and the 
base of the penis. The patient explained that 
he was not able to urinate after birth, and a 
local surgeon had operated upon him and had 
made the artificial opening. Examination of 
the discharge revealed the presence of a 
Neisserian infection for which he had to be 
treated cautiously, due to the peculiar 
structure of the penis. The tip of the penis 
presented no opening, the rudimentary glans 
having an uninterrupted surface and being 
centrally situated over the location of normal 
meatus. 

Upon my inquiry as to any other anomalies 


he might have, the patient showed his left 
thumb which presented two nails of equal size 
situated upon distal phalanges which were 
proximally directed towards a common base, 
the distal portion of the proximal phalanx of 
that thumb. The nails and phalanges were 
smaller than those of his other thumb. Both 
the phalanges were joined by a web. Flexion 
was present for both to 45°. A slight peculiar 
adductive function was present so that the 
patient was able to make both the distal phal- 
anges incompletely face each other. This 
suggested the possibility of the presence of a 
distal interphalangeal articulation. A roent- 
genogram was taken of the thumb (Fig. 1). 





Fic. 1. 


This shows clearly the presence of a triple 
joint consisting of the meeting places of 
articulating surfaces between the proximal 
ends of the distal phalanges, and also between 
the distal portion of the proximal phalanx of 
that thumb and the bases of the proximal ends 
of both the distal thumbs. The three bones 
meet and form a triple joint. So far as I know, 
such a condition has not been heretofore 
described in the literature. Neither do the 
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figures presented by other writers who report 
the presence of supernumerary phalanges, 
point to the existence of such an anomaly as 
the above case. Sensation and functioning 
power of the thumb are both normal except 
for the impairment in flexion. The patient 
is left handed. There is no history of the pre- 
sence, either in his family or in his ancestry, 
of such or similar conditions. 


Supernumerary Distal Phalanx 


207 


SUMMARY 


A case showing a supernumerary distal 
phalanx of the left thumb is presented. 

A triple distal interphalangeal partially 
functioning articulation is shown in this 
anomaly. 

An anomaly of the penis is also present 
in this patient. 
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INJURY TO EPIPHYSIS OF LOWER END OF ULNA 
AND RESULTING DEFORMITY 


CASE REPORT 
By EDGAR BIRDSALL, M.D. 


GLENS FALLS, NEW YORK 


A boy, aged fifteen, was referred to us for a 
roentgen examination of his left elbow and fore- 
arm because of a slowly developing bowing of 
the forearm and an inability to completely 
extend the elbow joint. 


pushed well up into the elbow joint (Fig. É). 

Impression. There has been a fracture of 
the ulna in the region of the epiphysis, fol- 
lowed by absorption of the head and diaphysis 
which resulted in an arrest of dev elopment of 





FIG. 


Five years previously he had sustained an in- 
jury to his left wrist joint. A roentgen examina- 
tion was made by a dentist and reported nega- 
tive. 

The present roentgen examination shows 
that the head of the ulna, epiphysis and 
lower end of the diaphysis are missing and 
that the radius is bowed with the head 


Bis 


the lower end of the ulna. The radius con- 
tinued to develop, hence the deformity seen 
in the films. 


This is another evidence of the serious- 
ness of injuries in the region of the epiphy- 
ses and the necessity for their early recog- 
nition. 
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POSTOPERATIVE ABSCESS OF THE LUNG 


TPE past four years have seen a re- 

markable number of careful and thor- 
ough studies concerning the etiology of 
abscess of the lung. Heretofore papers 
dealing with this subject have been mostly 
clinical reports and these have largely 
emanated from the field of laryngology. 
Now we find surgeons, pathologists, inter- 
nists, roentgenologists and many special- 
ists, reporting their studies and opinions. 
The great stimulus for all this seems to lie 
in part in our better methods of detecting 
pulmonary lesions by means of the roent- 
gen ray; in part to the general wave of 
opinion which has called forth the many 
excellent end-result studies and which in 
this field alone has doubtless recalled to 
many an operator one of the late dangers 
of his art, and in part to investigations 
dealing with the general and serious ques- 
tion of the etiology of the many serious 
postoperative pulmonary sequelae of which 
abscess of the lung is one of the less fre- 
quent. 

It is obvious from a survey of the great 
mass of publications that the important 
differences of opinion concern the question: 
Is the infective matter aspirated or carried 
to the lung by the blood stream? The quar- 
rel between the protagonists of aspiration 
and embolism is an old one. It began 
to be serious when local anesthesia first 
came into general use and particularly in 
1900 when Mikulicz published his studies 
on postoperative pulmonary complications 
and demonstrated that patients under local 
anesthesia had the same pulmonary com- 
plications, both as to type and percentage, 
as when general inhalation anesthesia was 
used. He proposed embolism as the source 
of the pulmonary lesions when local anes- 
thesia was used and since that time careful 


studies have demonstrated that some cases 
of postoperative pulmonary complications 
are embolic in origin. 

The immediate problem of postoperative 
abscess of the lung has given rise to the 
same arguments that have surrounded the 
larger problem of postoperative pulmonary 
complications for forty years. Proponents 
of the aspiration theory cite the open path- 
way, the obvious possibility of mouth 
organisms reaching the lung through this 
pathway, the occurrence of aspiration of 
buccal contents even with local anesthesia 
in operations within the mouth, the fact 
that mouth organisms are frequently found 
in these abscesses and that the operation 
of tonsillectomy is the chief source of this 
dilemma. Moreover, investigations have 
shown that by aspiration abscess may re- 
sult. It is true that in the experiments of 
Crowe an operation was performed on the 
frontal sinuses, that in the experiments of 
Smith the bacteria were injected across the 
trachea, and that in all other successful 
aspiratory investigations the bacteria were 
effectively blocked by the use of foreign 
bodies to plug the bronchus. 

Proponents of the embolic theory have 
long demonstrated and again shown that 
the aspiration of buccal contents is a nor- 
mal mechanism and that it occurs equally 
in those who do not, as well as those who 
do, develop abscess of the lung. They have 
demonstrated that in proportion to the 
number of operations abscess follows ton- 
sillectomy no more frequently than it does 
operations in any other infected or poten- 
tially infected field. They have pointed out 
that in their hands, as in others, the 
aspiration of bacteria in amount and 
quality similar to what might occur in man 
does not yield abscess; they have with jus- 
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tice claimed that to inject bacteria across 
the trdchea is not the same as aspiration 
and they have finally and impressively 
demonstrated that abscess of the lung re- 
sults far more readily by the use of infected 
emboli than by aspiration even in the 
hands of its most ardent proponents. Also 
their studies of susceptibility and immunity 
in relation to spreading or localization of 
an infection which may reach the lung via 
the blood stream throws an important light 
on the whole question. 

More recently matters of bacteriology 
and the question of a spectfic responsible 
organism have been agitated. In part, this 
controversy which revolves about the rôle 
of the Vincent spirochetes and fusiform 
bacilli is mistaken, and undoubtedly cer- 
tain investigators are confusing gangrene 
and abscess of the lung. Others, at a 
period in science when the older bacteri- 
ology of specific organism for each disease 
is disappearing, seem to be hold-overs from 
a by-gone era. It is common clinical 
knowledge that arsenical drugs improve 
but do not cure cases of abscess of the lung. 
The spirochetes and fusiform bacilli are 
anaerobes and only under special condi- 
tions very pathogenic. It seems assured 
that in abscess of the lung they are sec- 
ondary contaminators. 

The proponents of the embolic school 
have attempted to explain the presence of 
these organisms by showing that alone they 
may not incite abscess, but that in associa- 
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tion with other organisms they constitute 
the factor that makes the abscess chronic. 
Furthermore, careful studies on clinical 
cases have shown that acute abscess of the 
lung occurs and heals. In such cases where 
the lesions are recognized early and 
arsphenamine treatment at once instituted 
these abscesses, originally parenchymatous 
and not connected with the bronchial tree, 
never become infected with the various 
anaerobic organisms and therefore never 
become chronic. 

It is obvious that the problem is not yet 
completely solved. Doubtless both as- 
piration and embolism play a dominant 
role in selected cases. The experimental 
evidence is a little more in favor of the 
embolic method. Also in the broader re- 
lation to the whole field of postoperative 
pulmonary complications it is certain that 
embolism is unquestionably a dominant 
factor in many cases. Possibly it would be 
wise for all the investigators in this field 
to realize this larger application of their 
work and become entirely familiar with its 
background. After all, postoperative 
abscess of the lung doubtless has much in 
common with the so-called postoperative 
pneumonia, postoperative pleurisy, and 
postoperative pulmonary embolism. It 
may indeed be merely a matter of local or 
general immunity which in one case dic- 
tates abscess and in the next pneumonitis. 


ELLIOrTr C. CUTLER 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan St., 

Toledo, Ohio. 

Thirty-first annual meeting: West Baden, Indiana, 
Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles, Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: 1930, to be announced. 

RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dr. Lowell S. Goin, Wilshire Medical 

Building, Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. W. T. Bronson, Englewood Hos- 

pital. 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 p.m., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry L. Farmer, 2930 Prospect 

Ave. 


SOUTHERN 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 


Meetings are held at 6 o'clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 

DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building. 

Meets monthly on first Thursday from October to 
May, at Wayne County Medical Society Building. 

CENTRAL ILLINOIS RADIOLOGICAL SO- 
Clty 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 

Regular meetings held quarterly. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 

Annual meeting each February 22 in Indianapolis. 

MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 

Milwaukee. 

Meets first Friday in October, December, February 
and April. 

Place of meeting designated by the president. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. Thomas R. Healy, 370 Marlboro 
St., Boston, Mass. 

Meets monthly on third Friday, Boston Medical 
Library. 

NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Robert E. Pound, Fifth Avenue 

Hospital. 

Meets monthly on third Monday, New York Aca- 
demy of Medicine. 

CENTRAL NEW 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 

Syracuse, N. Y. Three meetings a year—April, 
August and November. 

PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 

Two meetings a year. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 

Two meetings a year, April and October. 

PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary Dr. John T. Farrell, Jr., 235 S. 15th St., 

Philadelphia. 

Meets monthly on first Thursday evening, Pennsyl- 

vania Hospital. 


YORK ROENTGEN RAY 
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ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, N. Y. 
Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 


ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 


TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 


UNIVERSITY OF MICHIGAN ROENTGEN 
RAY SOCIETY 
Secretary, Dr. D. M. Clark, University Hospital, 

Ann Arbor, Mich. 

Meets every Wednesday evening from September to 
July, at 7:30 o’clock in the amphitheatre of the 
University Hospital. 

VIRGINIA ROENTGEN RAY CLUB 
Secretary, Dr. Wright Clarkson, 205 S. Sycamore 

St., Petersburg, Va. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RÖNTGEN SO- 
CIETY 
Director, Dr. John Muir, 32 Welbeck St., London 
Wa 1. 

Meets on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 
FINED TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL 
ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., 

Sydney, New South Wales. 

RADIOLOGICAL SECTION OF THE VIC- 
TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., 

Toronto, Ont. 
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RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 

Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). 
Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 
SOCIETE DE RADIOLOGIE MEDICALE DE 
FRANCE 


Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 

SOCIETE SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RONTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIETE FRANCAISE D’ELECTROTHERA- 
PIE ET DE RADIOLOGIE MEDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FUR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 


Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 


SUD- UND WESTDEUTSCHE RONTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


NORD- UND OSTDEUTSCHE ROENTGENGE- 
SELLSCHAFT 

Meets annually in different cities. 

DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of 

Turin, Turin. 


SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 
Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 


ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiology, 6 Roentgen 
St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simon- 
son. 

Meets annually. 


LENINGRAD ROENTGEN RAY SOCIETY 

Secretaries, Drs. S. G. Simonson and G. A. 
Gusterin. 

Meets monthly on the first Monday at 8 o’clock in 
the State Institute of Roentgenology and Radi- 
ology, Leningrad. 

MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 

S. T. Konobejevsky. 

Meets monthly on the first Monday at 8 o’clock, the 

place of meeting being selected by the Society. 


POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 19 Hoza St., War- 
saw. 

Meets annually. 


WARSAW SECTION, POLISH SOCIETY OF 
RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 


SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
for Medical Radiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 


SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 


SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 
Meets in Oslo. 


SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 


SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 
Meets in Helsingfors. 


VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 
eral Hospital. 
Meets on the first Tuesday of each month from 
October to July. 
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VIENNA LETTER 
(From our Special Correspondent) 


THE ACTION OF ROENTGEN RAYS IN ACCEL- 
ERATING THE CLOTTING OF BLOOD 


Dr. Horvath, of Hungary, uses roentgen- 
ray treatments in cases of obstinate 
menorrhagia and metrorrhagia and in other 
cases of obstinate hemorrhage. The treat- 
ment consists in irradiating the spleen. 
This tends to accelerate the clotting of the 
blood whereby obstinate hemorrhages are 
often stopped. His technique is as follows: 
In the cases where the spleen is of normal 
size and normal position the patient is laid 
on the right side, the left arm is raised high 
above the head and by percussion the ac- 
tual size of the spleen is made out. The 
roentgen rays are applied to the area cor- 
responding to the splenic dullness over a 
field about 20X15 cm. The focus skin 
distance is 30 cm., the other factors being, 
30 kv., 8 ma., with 5 mm. Al filter. The 
quantity of rays applied to the skin 
amounts to 25 per cent of the tolerance 
dose. The treatment is repeated after a 
lapse of four weeks and if this does not 
prove sufficient another treatment 1s ad- 
ministered after three weeks. No more 
than three or four irradiations are neces- 
sary. 


HOW THE MEASUREMENT OF THE WAVE 
LENGTH OF ROENTGEN RAYS 
WAS DISCOVERED 


In a recent article in a Vienna medical 
journal, upon the occasion of the celebra- 
tion of the birthday of Max Laue, profes- 
sor of physics and winner of the Nobel 
prize, is described how Professor Laue dis- 
covered the way of measuring the wave 
length of roentgen rays. If one takes a 
glass plate and scratches innumerable 
parallel lines upon it, the sun’s rays passing 
through this grid become dissolved into 
rainbow colored stripes. The fine lines on 
the glass plate act as prisms. Now if one 
places another such grid upon it trans- 
versely so that the grid systems cross each 
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other, then we have to deal not only with 
a dash but with a dot grid (Punktgitter). 
If the light rays pass through this grid then 
patterns are formed from which the wave 
length of the light may be reckoned. Some 
of the early researchers tried to determine 
the wave length of the roentgen rays with 
the aid of the dot grid but this was im- 
practical because the distance between 
the parallel lines, though being extra- 
ordinarily small (about the fraction of a 
thousandth of a millimeter) was still enor- 
mously large as compared with the roent- 
gen rays. Then came the happy discovery 
of Laue. He conceived the idea that nature 
itself created the finest and most perfect 
dot grid. Every crystal represents such a 
dot grid because in a crystal molecules and 
atoms are arranged according to certain 
patterns. A crystal is an astonishingly 
regular set of molecules (or dots). As these 
molecules are quite compact Laue thought 
he might find in them the ideal dot grid for 
which physicists had hunted in vain. With 
his two assistants, Knipping and Fried- 
rich, he began to carry on experiments. 
He forced a bundle of roentgen rays 
through corundum crystals to have them 
fall after their exit on a photographic 
plate. As Laue describes it he was quite 
excited during the time that the photo- 
graphic plate was being developed. The 
development of the plate proved positively 
that Laue’s assumption was correct. The 
atom dots were actually so close to each 
other that the roentgen rays were sub- 
jected to the same deflection or bending as 
were the common light rays passing 
through the dot grid. The photographic 
plate displayed a system of dots as won- 
derfully and regularly arranged as in a 
kaleidoscope. Now the wave length of 
roentgen rays could be actually measured. 
Investigators had to take recourse to the 
ultramicroscopical domain where fractions 
of a millionth of a millimeter can be reck- 
oned by suitable competent methods. 
Their experiments also revealed that only 
230 groups of such dot systems exist and 
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that all the crystals of the world may be 
classified into these possible 230 groups. 


AN IMPORTANT CHOLECYSTOGRAPHIC SIGN 
NOT HITHERTO APPRECIATED 


Dr. Blond, of Germany, observed that 
twelve hours subsequent to the intravenous 
injection of contrast material deposits of 
the same are seen not only in the shadow of 
the gall-bladder but also in the colon and 
at the level of the hepatic flexure. Blond 
attributes to this observation important 
conclusions: (1) Contrary to what we had 
thought, the liver voids bile mixed with the 
contrast material into the intestine during 
the fasting period and therefore the hy- 
pothesis of an antagonism between the 
musculature of the gall-bladder and the 
sphincter of Oddi is untenable, for while 
during the fasting period the evacuation 
of the gall-bladder cannot be demon- 
strated, it is evident that contrast material 
is voided through the papilla of Vater. 
(2) The deposit of contrast material in the 
intestine is the visible sign on the roent- 
genogram of liver function. (3) Normal 
gall-bladder shadows and normal intes- 
tinal deposits of the dye both confirm the 
patency of the papilla of Vater (the pres- 
ence of a stone or scarring in the common 
duct may be excluded). (4) A faint gall- 
bladder shadow and a large deposit of the 
contrast material in the colon points either 
to a decreased absorbing power of the 
mucous membrane of the gall-bladder or 
to a constriction of the Heister valve. If 
there is no gall-bladder shadow and there 
is presence of a deposit of the contrast 
material in the intestine, this is a definite 
sign of the patency of the common duct 
and of the papilla of Vater. 


ROENTGEN CONSIDERATION OF THE 
TEMPOROMANDIBULAR JOINT 


To the Editor: 


Bishop, in the June, 1929, number of the 
AMERICAN JOURNAL OF ROENTGENOLOGY 
AND Raptum THERAPY draws attention to 
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the temporomandibular joint, especially as 
seen in the lateral view of the skull. No 
doubt this article will stimulate consider- 
able interest in the study of this joint. 
Although passing reference has been made 
to the posteroanterior view of the skull, 
no mention whatever has been made of 
the view from the frontoparietal region 
obliquely downwards to the base of the 
skull, with the chin stretched forward as 
far as possible. I have described this posi- 
tion as the “gargoyle? position in the 
Medical Journal of Australia for December 
t2, toi. 
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This not only shows the joints of both 
sides, but shows the glenoid fossa bétween 
the anterior and posterior roots of the 
zygomatic process. The articular eminence 
in front is readily seen, while the relation 
of the condyle is clearly and definitely 
shown. In addition to the neck, the coro- 
noid process and rami are displayed. In- 
cidentally, the “gargoyle” position shows 
many other features of the base of the 
skull. 

H. FLECKER 
Melbourne, Australia, 
October 21, 1929. 
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A SIMPLIFIED HAND STEREOSCOPE 


By LEE A. HADLEY, M.D. 


SYRACUSE, NEW YORK 


[N THE American JOURNAL OF ROENT- 

GENOLOGY, December, 1918, was pub- 
lished the description of a hand stereoscope 
designed by Caldwell! probably before 
1906. The essential feature of this instru- 
ment was a pair of 90° prisms, so arranged 
as to rotate on a vertical axis, and in- 
geniously mounted to be adjustable to 
different interpupillary 
distances. 

I have used a modi- 
fication of the Caldwell 
instrument, similar to 
the one herein de- 
scribed, for the past 
seven years and believe 
that its utility and 
economy merit con- 
sideration. It is useful 
for intensive study of 
a small area such as 
the carpus or tarsal 
region and equally 
adaptable for examina- 
tion of a pair of 14” X 
17” chest films. 

Two go prisms 
25 mm. high are 
mounted on round turntables 58 mm. 
apart. Adjustment is maintained by a 
small brake pressing against the edges of 
the lower pair of turntables. The largest of 
the three rectangular faces of each prism is 
silvered; this face is directed medially. 
The axis of rotation corresponds to the 
intersection on the triangular base of the 
lines which bisect the angles. With the 
axis at this point, rather than at the apex of 
the right angle, differences of inter- 


1 Caldwell, Eugene W. The stereoscope in roentgenography. 
Am. J. ROENTGENOL., 1918, 5, 554-558. 


pupillary width are automatically ac- 
commodated for so that it 1s unnecessary 
for the distance between axes to be ad- 
justable in a lateral direction. Another 
simplification is the direct control of each 
lens separately by knobs on the top of the 
scope. The hood is wide enough to accom- 
modate the bow of eyeglasses so that their 
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removal will be unnecessary. The center 
of the handle is set forward from the an- 
terior face of the scope to afford room for 
the hand grasping the instrument. Like- 
wise the windows are set forward. These 
are smaller than the turntables to prevent 
the reflection of light from the sides. 

To focus the instrument it is necessary 
to close the left eye and rotate the right 
prism bringing each of the stereoscopic pair 
visible in turn to the right eye. Adjust the 
lens until the left 1 Image is squarely in the 
field. Without turning the head or moving 
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the hood of the scope focus the left eye on 
the right image. The instrument is now in 
focus; slight degrees of adjustment are 
made by moving the head slightly forward 
or backward. 

If it is desired to view the part from the 
opposite side, turning the film will not 
accomplish this as with the ordinary 
stereoscope; it can be done, however, by 
focusing the right eye on the right image 
and the left eye on the left image. 

Two or even four exposures may be made 
on the same film, thus giving antero- 
posterior and lateral views which may be 
studied with the ordinary illuminating box. 
This technique is recommended for its 
economy of material, time and effort as 
well as convenience in the stereoscopic 
study of the film. 


USE OF HOODWINK IN PREPARING EYES FOR 
ROENTGENOSCOPY 


By FRANK A. RIEBEL, M.D. 


COLUMBUS, OHIO 


T IS an almost universal fault among 

those who use the roentgenoscope to fail 
to adapt the eyes by the necessary fifteen 
minutes’ wait in the dark-room. Some 
roentgenologists use dark glasses for the 
purpose; but if they are sufficiently opaque 
to be satisfactory one cannot see to do 
any useful work. 

Some time ago I solved the problem by 
obtaining a hoodwink, such as is used for 
initiations into secret societies, etc. This 
is quite efficient in excluding all light when 
closed, and is supplied with opaque hinged 
windows which can be thrown open 
(Fig. 1). 

One of these windows was entirely re- 
moved. By donning the hoodwink, there- 
fore, some time before a roentgenoscopy 
is to be done, one is able to carry on any 
routine by the use of one eye. When the 
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dark-room is reached, the other window 
is thrown open, or else the hoodwink 1s 
removed entirely. 

Since roentgenoscopy consists of the ob- 
servation of a flat plate, depth is not 
observed and binocular vision is of little 
value; any observations, therefore, can be 
made with one eye as well as two. 
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RONTGENATLAS DER LUNGENTUBERKULOSE DES 
ERWACHSENEN. Von Dr. med. Hanns Alex- 
ander, Leitender Arzt, and Dr. med. Arthur 
Beekmann, Oberarzt, des Sanatoriums Agra. 
Second enlarged and improved edition. Pa- 
per, price 36.00 Rm; bound 40.00 Rm. Pp. 
493, with 321 roentgenograms and 4 illus- 
trations in the text. Leipzig: J. A. Barth, 
1929. 

The polymorphous clinical manifestations ot 
pulmonary tuberculosis may be described—in 
every given case—either in a mere empirical 
manner, or they may be fitted into a precon- 
ceived hypothesis. The latter attitude, much 
more frequently represented by authors from 
the other side of the Atlantic, is the keynote of 
the ‘“Réntgenatlas” under review. By way of 
introduction, the general features of the task 
are briefly discussed. The more or less theoret- 
ical foundations are built out of a few concepts: 
(1) the growing evidence that strictly apical 
tuberculosis is usually benign and not progres- 
sive; (2) the recent recognition that subapical 
foci frequently start and progress suddenly; 
(3) the possibility and necessity of differentiat- 
ing roentgenologically between productive and 
exudative lesions; (4) Ranke’s teachings of 
three fairly well-separated and distinguishable 
phases in the course of tuberculosis, charac- 
terized by different conditions of allergy, im- 
munity, and bacillary propagation. 

In the “special part”, 149 cases with 307 
roentgenograms are presented. The arrange- 
ment is clear and methodical; history, clinical 
and laboratory findings, clinical course, and a 
brief summary are presented with each case. 
The various chapters appear under the follow- 
ing headings: “qualitative diagnosis”, illus- 
trating the differential diagnosis between exu- 
dative and productive lesions; “primary tuber- 
culosis”, with cases showing both completely 
healed and active lesions. In the third chapter, 
“The different main forms of tuberculosis in 
the adult? is—in accordance with the general 
discussion—subdivided into “hilum tubercu- 
losis and its developments”, “middle field 
tuberculosis” where—to the reviewer’s sur- 


prise—“peribronchial propagation is revived 
trom what had seemed irrevocable death, “‘in- 
fraclavicular infiltration and infraclavicular 
cavity”, “apical tuberculosis”, and “miliary 
tuberculosis”. In the fourth chapter, fifteen 
cases of “fully established isolated phthisis”’ 
are presented, grouped as “various dissemin- 
ated forms”, “end-results of productive proc- 
esses with giant cavities”, and “cirrhosis and 
sequelae”. In the next chapter, progressive 
and retrogressive developments, including 
spontaneous closures of cavities, are shown. 
The sixth chapter contains excellent illustra- 
tions of the subject “surgical treatment”, in- 
clusive of pneumothorax treatment. The last 
two chapters are devoted to a discussion of 
pleuritis and differential diagnosis. 

The reproductions of the roentgenograms are 
of high quality, showing all essential detail with 
clarity. They are wisely selected, so as to illus- 
trate the significant facts in a truly representa- 
tive way. This book proves well the fact that 
the roentgenology of pulmonary tuberculosis 
is a task considerably more involved and much 
more fascinating than that of diagnosing “‘pul- 
monary tuberculosis with or without cavita- 
tion.” Max PINNER 


Mastrorps ROENTGENOLOGICALLY CONSIDERED. 
(Annals of Roentgenology. Volume I.) By 
Frederick M. Law, M.D., Roentgenelogist, 
Manhattan Eye, Ear, Nose and Throat Hos- 
pital, New York. Second edition revised. 
Cloth. Price, $12.00. Pp. 42, with 35 plates 
and 12 text illustrations. New York: Paul 
B. Hoeber, Inc., 1929. 


This book in its new form maintains its for- 
mer standard of excellence as a short, concise, 
well-illustrated treatise, shorn of all unneces- 
sary frills. It contains a wealth of practical 
information for those who are anxious to ac- 
quaint themselves with the otological side of 
roentgenology. 

In addition to the discussion of technique and 
the illustrations of the roentgenological appear- 
ances of the various types of mastoid disease 
and its complications as included in the first 
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edition, the new volume takes up such inno- 
vations as the reformation of destroyed mas- 
toid cells; data concerning the development of 
the mastoid; the infantile mastoid; demonstra- 
tion of the superior petrosal sinus; foreign body 
in the ear; demonstration of the semicircular 
canals and cochlea; a discussion of the value 
of stereoscopic films for diagnosis; the applica- 
tion of lipiodol to otoroentgenology, and a 
unique but important use of mastoid roentgeno- 
grams for purposes of identification. 
Although the captions for the plates ap- 
peared in English, French and Spanish in the 
first edition, only English is used in the second 
edition, it being the opinion of the editor and 
publisher that the English-speaking readers 
should not be burdened with the extra ex- 
pense of the translations. It seems most un- 
fortunate that half-tone reproductions of nega- 
tive prints have been substituted for the beau- 
tiful contact prints used in the original edition 
since this change has robbed the illustrations 
of much of their value. However, little fault 
can be found with the book except perhaps to 
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deprecate the scant space allotted to mastoid 
disease in infants and young children. Both 
the novice and the older roentgenologist will 
find it a most valuable aid in that it places the 
vast experience of an outstanding authority at 
their command in a concentrated form, and it 
can be freely recommended as an atlas and a 
textbook. Cuarces L. Martin 


Books RECEIVED 


Tue TREATMENT OF THE Common Disorpers or Dicestion: 
A Handbook for Physicians and Students. By John L. Kantor, 
Ph.D., M.D., Visiting Physician in Gastrointestinal Diseases, 
Vanderbilt Clinic, Presbyterian Hospital; Associated in Medi- 
cine, Columbia University, etc. Second edition. Cloth. Price, 
$6.00. Pp. 300, with 88 illustrations. St. Louis: The C. V. 
Mosby Co., 1929. 

PHYSIKALISCH-T ECHNISCHES PRAKTIKUM FUER MEDIZINER. 
Eine Einführung in die Anwendung von Messmethoden und 
Apparaturen. Von Dr. Phil. Alfred Krethlow, Ehem. I. Assis- 
tent am physikalischen Institut der Universitit Basel. Paper. 
Price, RM 15.60. Pp. 232, with 127 illustrations. Berlin: Julius 
Springer, 1930. 

GALL-BLADDER Disease: ROENTGEN INTERPRETATION AND 
Diacnosis. By David S. Beilin, B.S., M.D., Roentgenologist, 
Augustana Hospital, Chicago, Ill. Cloth. Price, $6.00. Pp. 65, 
with 130 illustrations. St. Paul, Minn.: Bruce Publishing Co., 


1929. 
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Bapt, BERNHARD. Was leistet die Enzephalo- 
graphie? (Results of encephalography.) Deut- 
sche med. Wcehnschr., Sept. 6, 1929, 55, 
1503-1506; Sept. 13, 1543-1546. 

The technique of the method is described. 
As it 1s not entirely free of danger it should 
not be used except in doubtful cases, but in 
such cases it is of great value, particularly in 
making a differential diagnosis between proc- 
esses which decrease the ventricle space, 
such as tumors, and processes of softening. It 
is also valuable in determining the local- 
ization of a tumor. It goes without saying that 
the results must be interpreted in association 
with the other findings. Encephalography is 
almost the only method of demonstrating a 
hydrocephalus accurately. It may show all 
transitions from slight rounding of the corners 
of the ventricle figure to its transformation into 
a huge hollow space filled with air that does 
not have any resemblance to the normal ven- 
tricle figure. Some authors have found changes 
in the encephalographic picture in severe 
trauma, which is of significance in interpreting 
concussion neurosis. 

Among 20 cases confirmed by biopsy or 
autopsy, encephalography confirmed the 
author’s clinical diagnosis in 4, made a differ- 
ential diagnosis between tumor and softening 
possible in 6, contradicted the clinical diagnosis 
and was proved right by autopsy in 5, did not 
help in the diagnosis in 3, and the conclusions 
drawn from it were wrong in 2. Among 27 
other cases the encephalographic picture was 
decisive in the differential diagnosis in 22, 
in 4 it was of no value and in one in which it 
indicated frontal tumor no such tumor 
was found on operation. As autopsies have not 
been performed in these cases it is impossible 
to say whether the diagnoses were correct. 

Encephalography has also proved of some 
value in treatment. A number of cases of 
headache that resisted all other treatment have 
been improved. And in genuine epilepsy the 
attacks have decreased or stopped for varying 
periods of time after encephalography. It has 


also given excellent results in status epilepticus. 
In epidemic encephalitis encephalography, 
possibly repeated, is recommended, not so 
much because the ventricles are filled with air 
as because the purulent fluid is removed. 
For the same reason it is of value in conditions 
of intoxication, particularly delirium tremens. 
—A.G. Morgan. 


Benepict, WILLIAM L., AND Knicut-AsBury, 
Mary. The treatment of malignant lesions 
of the eyelids. N. York State F. M., June 1, 
1929, 29, 675-677. 

Malignant lesions of the eyelids are usually 
situated along the margin of the lid or near the 
canthus. The growth may be primary, and 
single or multiple. It may be an extension of 
lesions in the skin of the nose or cheek to the 
eyelid. Multiple lesions are usually of low- 
grade malignancy, grow slowly, and yield to 
treatment more satisfactorily than the solitary 
and usually more malignant lesions. 

The authors have used radium in the treat- 
ment of small basal cell tumors with uniform 
success. In tumors, however, which have 
fibrous bases, results are not so favorable. 
Radium is also regularly employed as a placebo 
in cases of inoperable carcinoma of the orbit. 
In forming conclusions with regard to the use of 
radium, no decision of the effect of its action can 
be determined without a general consideration 
of the many factors influencing its employment. 
The dosage and the probable depth of efficient 
penetration must be considered. The malignan- 
cy of the tumor must be taken into account. 
Thus, while there is little difference in thedegree 
of malignancy of rodent ulcers, there is con- 
siderable difference in the malignancy of 
squamous cell epitheliomas. 

Roentgen rays are effective in certain. 
superficial tumors of low-grade malignancy 
They are considered inferior to radium in most 
cases of epithelioma, and are now but seldom 
used as the single therapeutic agent. 

The authors have found that the most 
effective method of eradicating malignant 
lesions of the eyelids is excision followed by 
treatment with radium, by diathermy or by 
fulguration. From 1918 to 1927 inclusive, 251 
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patients were treated for rodent ulcer of the 
eyelids and of this group, 98 were treated by 
radium. Ten per cent were considered cured 
at the close of 1927. It was impossible to get 
reports from all these patients. Many did not 
return after the first treatment. In the group 
of 98 patients there were 27 known recurrences. 

Eighty-seven patients were treated by ex- 
cision of the lesions followed by treatment with 
radium. There were II reported recurrences. 
Two of these were cured by subsequent treat- 
ment. 

Excision by knife and cautery was performed 
in 29 cases, without any known clinical recur- 
rence. Surgical diathermy was primarily 
used in 25 cases and in this group there were § 
known recurrences.—R. S. Bromer. 


Quinn, Lester H., anb Meyer, Ovip O. 
The relationship of sinusitis and bronchi- 
ectasis. Arch. Otolaryngol., August, 1929, 
70, 152-165. 

The authors call attention to the fact that a 
number of patients have symptoms of tuber- 
culosis and yet do not have the disease, but 
frequently have bronchiectasis associated with 
an unrecognized sinus infection. Twenty-two 
of the 38 patients with bronchiectasis studied 
by them were found to have a coexistent sin- 
usitis, and a majority of these had no symptoms 
of sinusitis. The authors could not establish 
any relation between the degree of sinusitis 
and the degree of bronchiectasis. 

In an effort to demonstrate the relation of 
sinusitis and bronchiectasis, the authors in- 
troduced iodized oil into the nasal fossae, and 
aspiration of the oil into the lung occurred 
in 5 out of 11 patients while sleeping. Aspir- 
ation occurred so easily that the authors be- 
lieve it is logical to assume that aspiration of 
pus draining from the maxillary ostium may 
also be simple and is possibly the most im- 
portant explanatory factor for the frequent 
concomitance of bronchiectasis and sinusitis. 


—E. P. Pendergrass. 


Worr, Georce D. The study of antrum 
disease with the aid of injection of iodized 
oil. N. York State F. M., Feb. 15, 1929, 
29, 193-198. 

Wolf reports 8 cases of sinusitis involving the 
antrum in which he used antral injections of 
iodized oil as an aid in diagnosis. The roent- 
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genogram of one case is shown to illustrate 
the normal appearance of an injected antrum. 
The injection proved useful in the diagnosis of 
thickened and hypertrophied mucous mem- 
branes lining the antrum, and in cases of acute 
polyposis. He believes this method has not 
met with the enthusiasm which it merits on the 
part of both the roentgenologist and the rhin- 
ologist. He regards it as a great help in the 
diagnosis of obscure cases. The roentgenograms 


of several pathological conditions are shown. 
—R. S. Bromer. 


Hamun, Frep E. Calculus of the submaxillary 
gland and duct. Arch. Otolaryngol., August, 
1929, 7O, 177-187. 

The author reports 4 cases of submaxillary 
calculus. He believes that they occur more 
often than the literature would seem to in- 
dicate. The symptoms are pain, especially at 
meal time, which is usually associated with a 
circumscribed swelling of the submaxillary 
gland. The calculi are rich in mineral salts 
and cast a dense shadow on the roentgenogram. 
A calculus in the anterior two-thirds of Whar- 
ton’s duct can be demonstrated by an intra- 
oral film placed horizontally between the teeth. 
The film is exposed from beneath the lower jaw. 
When it lies in the posterior third of Wharton’s 
duct, lateral views of the neck are best. The 
author outlines the different methods of treat- 
ment. In this article, the author reviews the 
anatomy and physiology of the submaxillary 
gland.—E. P. Pendergrass. 


NECK AND CHEST 


KisHBERG, Maurice. Apical and subapical 
tuberculosis. Brit. M. J., Aug. 24, 1929, 
2, 3317334- 

Fishberg states that of the 60 to go per cent 
of tuberculous foci, observed in routine ne- 
cropsies, 30 to 60 per cent are found to be 
“obsolete.” It appears that a large proportion 
of tuberculous lesions of the lungs heal spon- 
taneously. The great problem has been to 
differentiate these benign lesions from the num- 
erous others that are progressive and require 
treatment, be it climatic, institutional or 
operative. 

With the more universal application of 
roentgen rays in the diagnosis of pulmonary 
pathological conditions, there has taken place 
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in the last five years a radical change in the 
earlier views of the early localization and 
evolution of tuberculous lesions in the lungs. 
It has been observed that in a decidedly note- 
worthy proportion of active and progressive 
cases the first lesions—those responsible for 
the initial symptoms of the disease—are 
located below the clavicle, while the apices 
remain free from pathological changes for 
some time. Further research has confirmed the 
traditional teaching that apical lesions are 
very common, more common than those located 
below the clavicle, but they are, in the vast 
majority of cases, sclerotic in nature and dis- 
play no tendency to cause symptoms of phthi- 
sis, which are disabling and lead to a fatal 
issue. In fact it appears that these apical lesions 
are the ones that are so often found at necrop- 
sies of patients who died from other causes, and 
who during life had not suffered from disease of 
the lungs. 

The vast majority of tuberculous lesions of 
the lung are found at the apex, and they 
remain circumscribed to that region. Nearly 
all lesions which have cicatrized, remain in- 
active. They are often discovered clinically 
and with the aid of the roentgen rays during 
the course of periodical examinations of the 
healthy. In patients with extrathoracic tuber- 
culous lesions, who are referred for chest 
examination, the tuberculous lesions are almost 
invariably found in the apex. But these 
patients hardly ever suffer from significant 
pulmonary symptoms. They are diagnosed as 
tuberculous by ultra-cautious physicians and 
they supply the “early” and the “curable” cases 
considered ideally suitable for sanatorium 
treatment. During recent years there has ap- 
peared evidence to the effect that lesions 
limited to the apex of the lung only exception- 
ally develop into active and progressive tuber- 
culosis which requires treatment and which is 
the cause of death in about Io per cent of 
civilized humanity. 

Pulmonary tuberculosis of more serious 
progressive significance generally begins differ- 
ently and the lesion is usually located below the 
clavicle in a majority of cases. These cases 
usually have an abrupt onset, and the roentgen 
examination may reveal a soft, cloudy patch, 
isolated in the midst of apparently healthy 
lung tissue, just below the clavicle and often 
toward the axillary portion of the lung. The 
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nature of the patch is bronchopneumonic, of 
the type seen in primary tuberculosis in 
children, or in tuberculous pneumonia in adults. 
In most cases it is found on a level with the 
second or third interspace, but it may be 
located lower down, even in the lower lobe. 
It may be small, the size of a cherry, or larger 
involving the greater part of the upper lobe. 
The apical regions appear free from patholog- 
ical changes. The shadow may be clear-cut and 
distinct, but in most cases it has an irregular 
outline. Inasmuch as softening of the caseous 
material may take place rapidly, the formation 
of excavations occurs at times very soon, and 
at the first roentgen examination signs of an 
isolated cavity surrounded by a thin shell in 
the midst of unaltered lung may be found. 
These early lesions occur mainly in young per- 
sons and adolescents, though Fishberg has 
met with many in persons over forty-five years 
of age. 

At first it was considered that these lesions, 
subapical in type, were mainly found in persons 
who had been unduly exposed to tuberculosis, 
such as doctors, nurses, relatives of patients 
with active tuberculosis and the like. But 
further observation has shown that many more 
cases are discovered in individuals who have 
not been unduly exposed to potential sources 
of infection. The nature of these lesions has 
been the subject of considerable discussion. 
Anatomic and roentgenographic studies of 
tuberculous lesions of this type in chil- 
dren and in adults show clearly that they are 
bronchopneumonic. The recently emphasized 
fact that they often undergo involution—that 
is, are absorbed without leaving any trace—is 
interesting, even though it has been known for 
a long time that tuberculous lesions are often 
absorbed. 

The prognosis in apical lesions is more favor- 
able than in the subapical. Blood-spitting is 
about as common in one group as the other. 
Copious hemorrhages are more common in 
patients with subclavicular lesions. 

The progress of the subclavicular lesion 
can be followed only with the aid of serial 
roentgenograms. The lesion may remain un- 
altered for weeks or months. With improve- 
ment in the general condition involution may 
take place and the infiltration is absorbed, 
leaving merely linear markings denoting fibro- 
sis. In other cases, signs of thickened inter- 
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lobar pleura remain. In rare instances, cal- 
cification’ of the lesion takes place and there 
remain sharply demarcated, homogeneous 
spots immediately below or above the clavicle. 
In active and progressive lesions the process 
usually extends upward, involving the summit 
of the lung, and there results the common vari- 
ety of chronic phthisis in any of its protean 
forms. In some patients the infiltration extends 
upward and downward, so that an entire 
lobe is involved in a short time, at times a whole 
lung, and the clinical picture is then that of 
acute pneumonic phthisis. 

In a large proportion of cases the lesion 
caseates, softens, is expectorated, and finally 
leaves an excavation. As a rule when these 
cavities form early they are only revealed by 
the roentgen examination, not by physical 
signs. They have certain characteristics which 
differentiate them from cavities formed later 
in the disease. They appear in the roent- 
genogram as spherical or oval in shape, isolated 
in the midst of apparently healthy lung tissue, 
surrounded by a sharply demarcated border 
consisting of a thin or moderately thick wall; 
in exceptional cases a shifting fluid level may 
be noted at the most dependent part. They are 
usually situated just below the clavicle, may be 
multiple or may coalesce to form the well- 
known honeycomb picture. Cavities formed 
later in the disease have thick walls, surrounded 
by infiltrated lung tissue in contrast to the 
early cavities surrounded by healthy lung 
tissue. In exceptional cases the early cavities 
heal, the circular shadow disappears, leaving 
linear markings pathognomonic of fibrosis, 
or at times they leave no trace at all. In fact, 
some authors have for this reason spoken of 
these ‘‘annular shadows”? as representing 
pleural adhesions, localized pneumothoraces, 
etc., and not at all as excavations of the paren- 
chyma. But more careful studies, Fishberg 
claims, have shown conclusively that, with 
rare exceptions, they are cavities even though 
they heal. In many cases of subclavicular 
infiltrations the lesion spreads along the 
lymphatics so that on the roentgenogram there 
are dots and spots running from the original 
lesions outward and downward. In still others, 
caseating areas suddenly appear in other parts 
of the same or the contra-lateral lung. 

Prolonged and costly treatment is unneces- 
sary in the vast majority of apical cases. 
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Large proportions of the subclavicular lesions 
are in need of careful attention. They are 
benefited by rest, at home or in institutions, 
and some require artificial pneumothorax. 
—R. S. Bromer. 


Orie, Eucene L., Lanpis, H. R. M., Mc- 
PHEDRAN, F. MAURICE, AND HETHERINGTON, 
H. W. Tuberculosis in public-school children. 
Am. Rev. Tuberc., Oct., 1929, 20, 413-420. 
Tuberculosis as recognized by the customary 

methods of medical inspection in schools is 

manifested by physical signs, loss of weight, 
fever, and other symptoms. These reveal 
children with clinical tuberculosis who may 
then be removed from the schools and be under 
conditions that favor their recovery. Sanato- 
rium treatment gives these children with mani- 
fest tuberculosis the best chance of recovery. 

There is, however, another large group of 

children with advanced tuberculous infection 

that presents greater difficulties to the medical 
examiner because they are unaccompanied 
by symptoms or physical signs. 

Tuberculous infection is recognizable by the 
tuberculin test but the test cannot be used to 
determine the severity of the infection. 
Roentgenological examination is the only 
means by which the position and extent of 
latent tuberculous lesions can be determined. 

Prophylactic care controlled by repeated 
physical and roentgenological examinations 
furnishes a means by which advanced latent 
infection may be arrested before it has devel- 
oped into clinically manifest disease. Children 
with the following conditions should receive 
special care in nutrition-tuberculosis classes 
or by some other regimen adapted to their 
needs and they are suitable for admission to a 
preventorium if it is available. 

(1) Manifest pulmonary tuberculosis with 
no symptoms, physical signs or roen tgenological 
evidence indicating that the lesion is active. 
Such children have usually been treated in a 
sanatorium and have been discharged because 
the disease is regarded as arrested. Sputum if 
present must be demonstrated to be free from 
tubercle bacilli. 

(2) Latent apical tuberculosis. Lesions that 
in roentgenological films have the appearance of 
activity or are progressive on repeated roentgen 
examination should receive sanatorium treat- 
ment. 
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(3) Latent tuberculous infiltration of the lung 
often associated with tuberculosis of tracheo- 
bronchial lymph nodes. In some instances, 
particularly in older children, these lesions are 
the scars of preexisting infection. Evidence of 
activity or extension indicates the need of 
sanatorium treatment. 

(4) Tuberculosis of tracheobronchial lymph 
nodes, even though partly calcified: (a) when 
the child is still in contact with open tuber- 
culosis; (4) when the reaction to tuberculin is 
unusually intense; (c) when the lesions are un- 
usually large or very numerous: (d) when they 
are associated with evidence of impaired health 
perhaps not referable to tuberculosis and 
including advanced underweight. 

The study of contagion of tuberculosis in 
families exposed to open tuberculosis has shown 
that children with the lesions just described are 
apt to develop manifest disease, but it is 
not assumed that the foregoing groups include 
all of the children who will develop manifest 
tuberculosis. 

The following types of tuberculous infection 
are widely prevalent among healthy children 
and do not require special care: 

(1) Infection demonstrated by a positive 
tuberculin reaction without lesion demon- 
strable by roentgenological examination even 
though there is contact with open tuberculosis. 
(Repeated examinations are however essential 
for all children in contact with open tuber- 
culosis. ) 

(2) Circumscribed nodules in the lung sub- 
stance that have undergone calcification. 

(3) Roentgenologically demonstrable tuber- 
culosis of tracheobronchial lymph nodes that 
are partly calcified, except under the conditions 
outlined above. Sharply defined, very opaque 
lesions are likely to be healed or healing. 

These observations have not decisively deter- 
mined whether tuberculosis is transmitted by 
contagion within the schools. It is evident that 
in school buildings of such modern construction 
that overcrowding is prevented the medical 
inspection of school children with few if any 
exceptions reveals the disease before the child 
begins to expel tubercle bacilli. Nevertheless 
in the absence of the methods directed to 
discover latent tuberculosis it is inevitable that 
rapidly progressive tuberculosis, particularly 
in adolescent colored children, will occasionally 
be far advanced before it is recognized. In 
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one school (School A) high incidence of tuber- 
culin reactions has suggested that infettion was 
acquired within the school. It is noteworthy 
that this school has been subsequently trans- 
ferred to a new, spacious building. The possi- 
bility of contagion within the schools can be 
eliminated only by the use of methods that will 
reveal grave tuberculous infection before it 
has impaired health —E. P. Pendergrass. 


HETHERINGTON, H. W., McPuepran, F. 
Mavrice, Lanpis, H. R. M., anp OPIE, 
Eucene L. A survey to determine the pre- 
valence of tuberculous infection in school 
children. Am. Rev. Tuberc., Oct., 1929, 
20, 421—510. 

A study of the contagion of tuberculosis 
made at the Henry Phipps Institute demon- 
strated that tuberculosis of the lungs and pul- 
monary lymph nodes in children is often far 
advanced before it impairs the health. It 
showed that certain forms of latent infection 
foretell the approach of clinically recognizable 
tuberculosis; for in children in whom tuber- 
culosis of the tracheobronchial lymph nodes 
has been discovered by roentgenographic exam- 
ination, tuberculosis of the lung parenchyma 
may progress so far that the disease is mani- 
fested by symptoms and physical signs. 

The authors show numerous graphs and 
drawings illustrating the pathology found in 
the group studied. Their conclusions are that 
tuberculin tests of school children of Philadel- 
phia show that 37.7 per cent are infected with 
tuberculosis at the age of five years and go.2 
per cent at the age of eighteen years. Their 
figures indicate that there has been no signifi- 
cant diminution in the incidence of tuberculous 
infection in childhood to correspond with the 
diminution of mortality from tuberculosis in 
recent years. 

The intracutaneous tuberculin test is the 
only accurate method of determining the in- 
cidence of tuberculous infection in apparently 
healthy children. Accurate information con- 
cerning the frequency of infection at differ- 
ent ages in children of different localities, pre- 
ferably repeated at periodic intervals, would 
give valuable information concerning the 
epidemiology of tuberculous infection. 

American-born children of Italian parentage 
have shown a low incidence of tuberculous 
infection as indicated by the tuberculin test. 
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In Jewish children the incidence of the positive 
reaction*has been approximately the same as 
that of other children. 


Pulmonary tuberculosis recognized by roent- 
genological examination in association with 
symptoms and physical signs is found in 0.5 
per cent of children attending school, being 
more frequent in high-school children than in 
children of elementary schools. Sanatorium 
treatment or its equivalent offers to these 
children the best chance of recovery from the 
disease. 


Latent apical tuberculosis recognizable in 
roentgenograms is often the precursor of the 
adult type of pulmonary tuberculosis. It is 
found in 1 per cent of adolescent children 
(of high-school age) and is more frequent in 
girls than in boys. Children with this lesion 
should be under continuous observation and 
should pursue a modified high-school regimen 
directed to prevent further progress of the 
lesion. 


Latent tuberculous infiltration of the lung of 
childhood type was found in more than 1 per 
cent of the children. This lesion may be the 
precursor of grave disease. Children who have 
it should be kept under observation and should 
receive special care until it is evident that the 
lesion is no longer progressive. 


Latent tuberculous foci in lungs and tracheo- 
bronchial lymph nodes are found in more than 
10 per cent of the school children. It may be 
the precursor of pulmonary tuberculosis. It 
varies from massive caseous lesions of serious 
import to firmly calcified foci, which are evi- 
dently healed. Its significance is determined by 
the size of the lesion, the activity of tuberculin 
reaction, continued exposure to open tuber- 
culosis, associated changes in the lung sub- 
stance and the age of the. child. 


Pulmonary tuberculosis recognized by roent- 
genological examination together with symp- 
toms and physical signs is found more than 
twice as often in adolescent girls as in boys 
of the same age. Our figures indicate that it 
is approximately four times as frequent in 
colored as in white children of high-school age. 

The evidence we have obtained suggests 
that tuberculous infection may spread within 
schools but under the existing system of med- 
ical school inspection this seldom occurs. 


—E. P. Pendergrass. 
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O’BriEN, E. J. The indications for the surgical 
treatment of pulmonary tuberculosis. 4m. 
Rev. Tuberc., Nov., 1929, 20, 787-808. 

The author states that the indications for 
surgical interference in the treatment of 
pulmonary tuberculosis are a delicate and in- 
tricate problem, and each case must be con- 
sidered by itself. It is his feeling that every 
demonstrable and unilateral tuberculous lesion 
should have some form of compression therapy. 
He calls attention to the fact that many 
lesions clear up without compression, but he 
feels that even compression in these cases 1s 
indicated. 

Before applying any form of compression 
therapy intimate knowledge of the various 
factors must be considered in respect to the 
indications for surgical treatment. These are 
as follows: (1) The pathological and anatom- 
ical characters of the lesion (“qualitative 
diagnosis”), such as predominantly exudative, 
or predominantly productive, or cirrhotic, 
or mixed, and in a further subdivision one has 
to differentiate those exudative lesions showing 
only slight infiltrations and those having the 
characteristics of caseous pneumonia. Produc- 
tive lesions may be either localized nodular 
foci or scattered nodules of from almost miliary 
size to massive aggregations. (2) The dynamics 
of the lesion, that is, its differentiation as to 
clinical signs; hemorrhage with small or large 
amount of sputum; or without sputum; or the 
sputum containing tubercle bacilli or not. 
(3) Extent of lesion according to the usual 
classification of “Diagnostic Standards,” with 
particular emphasis on the question of uni- 
laterality. (4) Localization: whether apical, 
infraclavicular in the middle field, basal, or 
diffuse. (5) Presence, size, character, local- 
ization, and number of cavities. (6) Compli- 
cations: such as pleural involvement, pneumo- 
noconiosis, and other types of nonspecific 
fibrosis and cardiac disturbances. 

It is the author’s belief that the treatment of 
tuberculosis must aim to stop or prevent the 
destructive process which occurs during the 
first six months, and to aid in repair after- 
wards if the danger has been done. He deline- 
ates the various procedures in this type of 
therapy. 

Phrenic operations cause paralysis of the 
diaphragm with subsequent elevation causing 
compression of the lung. Paralysis may be 


temporary or permanent. A simple crushing 
of the phrenic nerve is used in minimal lesions. 
Artificial pneumothorax may be just as efficient 
but has more complications than the phrenic 
operation. In predominantly exudative lesions 
that are rapidly progressing and active the 
phrenic operation should not be considered. 
This type of lesion needs the greater amount of 
compression afforded by artificial pneumo- 
thorax. 


Tuberculous pneumonia, if seen early, should 
be combated at once with artificial pneumo- 
thorax. Compression should not be employed 
in cases with compensating emphysema as it 
may aggravate the emphysematous condition 
of the lung. “When considering compression 
of the diseased lung and there are suspicious 
lesions in the contralateral lung which we wish 
to test out artificial pneumothorax should 
always be applied first.” 

Cavities in the vertebral gutter are not 
readily amenable to compression therapy from 
phrenic operation because of their proxi- 
mity to the attachment of the diaphragm. 
Early basal tuberculosis is sometimes com- 
pletely controlled by phrenicectomy. A patient 
with uncontrollable hemorrhage, even if the 
disease is bilateral, should have compression 
by air, and if possible on the side on which the 
bleeding occurs, if this can be determined. If 


this cannot be done, a phrenic crushing is 
indicated. 


In cases in which there are adhesions be- 
tween the lung and chest wall one of three 
procedures is chosen; phrenicectomy, intra- 
pleural pneumolysis, and thoracoplasty. Vari- 


ous types of these operations and their in- 
dications are discussed. 


The authors discuss the difficulty in obliter- 
ating some of the cavities in the lung and the 
methods of controlling and handling such 
difficulties. True apical tuberculosis has been 
found to run a rather benign course and very 
seldom requires compression therapy. 

The author concludes his excellent paper by 
stating that we now have a better conception of 
pulmonary tuberculosis and he believes it 
an acute destructive process, and that this 
destruction progresses in most cases in spite of 
bed rest. He makes a plea for more universal 
treatment of these lesions by some form of 
compression therapy early in the disease before 
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hopeless destruction has taken place—E. P. 
Pendergrass. : 


PorLakK, M. Bilateral artificial pneumothorax 
complicated by spontaneous pneumothorax. 
Am. Rev. Tuberc., Nov., 1929, 20, 767-771. 
The author states that bilateral artificial 

pneumothorax is slowly taking the place it 

deserves in our therapeutic armamentarium. 

The thought that by bilateral pneumothorax 

one may enhance the severity of untoward 

complications that occasionally follow col- 
lapse therapy and so jeopardize the life of the 
patient holds back many a phthisiotherapist 
from applying this rather heroic measure in 
cases in which it seems to be clearly indicated. 

The author reports one case in which a bilat- 

eral artifical pneumothorax was utilized with 

distinct advantage in controlling a severe 
hemorrhage, though the disease is still pro- 
gressıing..— E.P. Pendergrass. 


FıscHEeR, Anton. Ein Fall von gummöser 
Lungensyphilis. (A case of gummatous 
syphilis of the lungs.) Deutsche med. 
Wehnschr., Oct. 1i; 1929, 55, 1721-1722. 
The patient was a man aged fifty-one who 

had had syphilis in 1904 and had had several 

treatments for it, though evidently insufficient 

ones. He came for treatment in April, 1928, 

for pain and swelling of the hands, feet and 

knees and palpitation of the heart on exertion. 

He had no lung symptoms, no cough, no ex- 

pectoration. Examination of the thorax showed 

several round sharply circumscribed homogen- 
eous shadows about the size of quarters in the 
right middle lung field near the wall of the 
thorax. The heart was the shape of the heart of 
cards with a longitudinal diameter of 16 cm., 
the aorta broadened, the vessel shadow Io cm. 
broad. Both hip-joint fissures were narrow and 
slightly shadowed, the outline of the left ace- 
tabulum indistinct. The roentgen picture of the 
left knee-joint showed a marginal ridge at the 
edges of the tibia and femur and vitreous 
structure of the bone. In the right hand there 
was loosening of the periosteum of the basal 
phalanges; the interphalangeal joint fissures 
were narrow and shadowed. Under antisyphili- 
tic treatment the joint symptoms disappeared 
and the palpitation decreased. The shadows 
in the right middle lung field disappeared com- 
pletely. The shadows in the lung were evi- 


Vout, XXIII, No.2 


dently due to gummatous syphilis. The disease 
of the lungs had been entirely latent and had 
not caused any symptoms at all. In addition 
to the lung disease there was mesaortitis and 
chronic polyarthritis; the latter was probably 
syphilitic also but as no joint puncture was 
obtained this could not be proved.—d/. G. 


Morgan. 


Lipscuitz, M. Ueber die Zunahme des Bron- 
chuskarzinoms im letzten Jahrzehnt und die 
diagnostische Bedeutung der Bronchogra- 
phie. (The increase in carcinoma of the 
bronchi in the last decade and the value of 
bronchography in its diagnosis.) Deutsche 
med. Wchnschr., Oct. 11, 1929, 55, 1708-1711. 
There is no doubt that carcinoma of the 

bronchi or primary lung cancer has greatly 
increased in recent years almost everywhere. 
In the region of the author’s hospital at 
Zwickau the figures are twice as large for the 
last decade as for the preceding one, and simi- 
lar figures are found for most regions. Some 
authorities say this is due to the war and the 
influenza epidemic but the author thinks it 1s 
caused to a much greater extent by external 
causes, such as occupation and housing and 
the injury to the populace from mechanical and 
chemical irritations. Dust from industrial 
plants is a particularly important factor in 
causing it. A comparison of the figures for his 
region, which is an industrial one, with those 
for Utrecht in Holland which is a non-industrial 
one, shows that the increase has been much 
greater in the former. 

The symptoms of bronchial cancer are not 
at all characteristic in the early stages. The 
cancer originates in the mucous membrane of 
the bronchi. The classical symptoms given in 
the textbooks were not seen in one of the 
author’s cases. Most of the patients com- 
plained of irritating cough and dyspnea. He 
saw the so-called raspberry jelly sputum in 
only one out of 41 cases, and sputum mixed 
with blood in only 4 cases. Roentgenoscopy 
was a valuable aid in diagnosis but even 
it failed sometimes. Among 17 cases autopsied 
from 1922 to 1925 only 4 had been correctly 
diagnosed. And a mistaken diagnosis of tumor 
of the lung was made in 2 cases, one of em- 
pyema and another of chronic pneumonia. A 
great advance was made in diagnosis when 
bronchography was introduced. Since 1925 
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when bronchography was introduced the curve 
of correct diagnoses has steadily risen and that 
of mistaken diagnoses constantly decreased. 
In 1928, 18.7 per cent of the cases were not 
diagnosed. Bronchography could not be car- 
ried out in all cases because the patients were 
in such bad condition. It requires correct 
technique and a certain amount of practice. 
In many cases in which simple roentgen ex- 
amination gave doubtful results the diagnosis 
was rendered certain by bronchography so it 
should be practised in all cases in which the 
condition of the patient permits.—d. G. Mor- 
gan. 


Broiczka, Georc. Bronchographie mittels 
praktischer vereinfachter Methode. (Bron- 
chography by a simplified practical method.) 
Deutsche med. Wehnschr., Aug 9, 1929, 55, 

341. 

The best method of bronchography is to 
anesthetize the larynx and then introduce a 
small hollow sound between the vocal cords 
into the trachea and then after putting the 
patient in position inject the iodipin. Some 
authors use a complicated apparatus for this 
but the author describes a very simple method. 
He uses a soft or semi-rigid rubber catheter 
about 20-30 cm. long and about 3 to 4 mm. 
thick. It is pulled through a cork that has a 
hole bored in the middle of it so that the cork 
lies near the posterior end of the catheter. The 
sound is grasped in the middle with dressing 
forceps and after anesthesia of the larynx intro- 
duced between the vocal cords. Care must be 
taken to see that the bend produced by the 
forceps is at about the same angle as that of 
the axis of the larynx with a horizontal line 
drawn through the mouth. As this angle varies 
in different individuals and cannot be deter- 
mined in advance the sound is bent at a certain 
angle and introduced. If it strikes the posterior 
wall of the larynx the angle is enlarged until 
it passes. It is generally not possible to intro- 
duce the sound without the forceps because it 
strikes on the posterior wall of the larynx and 
will not pass. When the sound has passed the 
vocal cords it is pushed in quickly as far as pos- 
sible without obstruction. Then the patient is 
told to bite down on the cork and close his lips. 
The sound is held firmly in this way so it cannot 
be aspirated or retched out. The patient is 
then placed on the table in the right position 
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and the iodipin injected. The sound with the 
cork is then taken out and the picture made. 
It is not necessary to sound the bronchus for 
the position of the patient directs the oil in the 
right way. Bronchoscopy immediately after 
the filling is not necessary and is even a dis- 
advantage because it increases the irritation 
which causes coughing so that the bronchi are 
less completely filled. The author has used this 
method in many dozens of cases in the last 
three years and has had very good pictures 
without any bad by-effects. The duration 
of the whole process, including the anesthesia, 
is ten to fifteen minutes. There is very little 
subjective disturbance for the patient and the 
author recommends the method highly.—/. G. 
Morgan. 


FARRELL, J. T. Roentgen diagnosis of intra- 
thoracic neoplasms. Radiology, July, 1929, 
13, 1-14. 

Pulmonary cysts of congenital origin, tera- 
tomata, dermoids and unruptured hydatid 
cysts present quite characteristic roentgenolo- 
gic appearances, according to Farrell. Medi- 
astinal tumors of lymphatic origin are also 
fairly characteristic; they respond well to 
roentgen therapy, and an exposure to a thera- 
peutic dose of roentgen rays may make 
possible a differential diagnosis between these 
tumors, substernal thyroid and extrabronchial 
carcinoma. Metastases of some varieties 
notably the nodular and miliary, are readily 
diagnosed. Infiltrative and massive changes in 
the lungs, while not always definitive of them- 
selves, are pathognomonic when associated 
with a known primary malignant tumor of 
some other organ. Extrabronchial pulmonary 
carcinomata, while they usually have charac- 
teristics which establish them as new growths, 
may be confounded with mediastinal lymphatic 
tumors. Endobronchial (bronchial) carcino- 
mata present the greatest problem in the diag- 
nosis of intrathoracic tumors. The signs which 
they present depend on their age and point of 
origin. The direct sign of endobronchial car- 
cinoma is a mass due to the presence of a 
tumor, to which collapse, infection or metas- 
tasis may be traced as secondary phenomena. 
The indirect signs are similar to those of 
bronchial foreign body.—¥. D. Camp. 


Roster, H. Uber Herzvergrésserung bei ange- 
borener  arteriovenédser Kommunikation. 


Abstracts of Roentgen and Radium Literature 


FEBRUARY, 1930 


(Enlargement of the heart in congenital 
communication between the arteries and 
veins.) Klin. Wehnschr., Aug. 27, 1929, 8 
1621-1623. 


> 


A case is described in a girl fifteen years of 
age who had a congenital anomaly of the ves- 
sels of the right hand consisting of a com- 
munication between the arteries and veins. 
This diffuse idiopathic phlebarteriectasia is 
typical but rare. The girl was sent to the author 
with a diagnosis of cirsoid aneurysm of the 
right hand to have a roentgen examination 
made to see whether there were any changes 
in the bones of the forearm. There were none, 
but as cases have been described in the litera- 
ture in which the heart was enlarged when 
there was an abnormal communication be- 
tween the arterial and venous circulation the 
author took a picture of the thorax and found 
that the heart was moderately enlarged. Brief 
abstracts are given of a number of cases from 
the literature in which the heart was also 
enlarged, contrary to the statement of the 
American authors, Reid and Rienhoff, that it is 
not enlarged in this condition. 

As the enlargement of the heart recedes after 
the abnormal communication is overcome, by 
amputation for example, it proves that there 
is an etiological connection between the two 
conditions. In a few cases the heart is not en- 
larged. As in traumatic communications be- 
tween the arterial and venous systems there 
may be murmurs over the heart which may 
simulate valve lesions, such as insufficiency of 
the mitral or aortic valves.—4. G. Morgan. 


KEEFER, C. S., and Hsen, C. K. The x-ray 
examination of the heart in beriberi. Ra- 
diology, September, 1929, 73, 211-215. 

For some time Keefer and Hsieh, of Peking 
Union Medical College, have been interested 
in the cardiac changes observed in beriberi. 
They have found that in all cases of beriberi 
with cardiac insufficiency the heart was en- 
larged and there was also considerable en- 
largement in cases without insufficiency. The 
enlargement was principally right sided, in- 
volving both the right auricle and ventricle, 
and the pulmonary artery was prominent in 
many. There was also enlargement of the 
superior vena cava. The size and configuration 
of the heart changed completely following 
treatment, and it assumed a normal size and 
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shape after a varying length of time.—7. D. 
Camp. 


Upaonpo, Carlos B., and Vapone, ATILIO. 
The pathogenic mechanism of the Kienboeck 
phenomenon. 4m. Rev. Tuberc., Nov., 1929, 
20, 741-763. 

In the year of 1898 Kienboeck published 
observations on a case of pyopneumothorax and 
termed these observations as paradoxical move- 
ments of the diaphragm. Since that original 
observation numerous authors have made simi- 
lar ones, but there has been some variance of 
opinion as to the cause of these findings. 

In Kienboeck’s first explanation he stated 
that the diaphragm yielded because of the pres- 
sure of the fluid when it was released in ex- 
piration and was made hollow and became con- 
cave; but on the contrary it was flattened at 
inspiration, because of which this concavity 
disappeared and the fluid therefore arose. 

In his second explanation he invoked the 
hypothesis of paralysis of the diaphragm, and 
then it was the intra-abdominal pressure which 
while increasing at inspiration because of the 
descent of the normal diaphragm pushes open 
the paralyzed diaphragm and makes it ascend. 

The authors of this paper have made ex- 
cellent observations on carefully controlled 
subjects. The study was made with a combined 
observation of pleural pressure and roentgen- 
oscopic observation during the procedure. The 
patients were placed in the erect and recumbent 
positions, and each lateral in the horizontal 
position. They divided their observations as 
follows: (1) Kienboeck’s phenomenon in pneu- 
mothorax, (2) paralysis of the diaphragm in 
pneumothorax. 

The authors did not agree that the dia- 
phragm was affected in pneumothorax and they 
proved this to their own satisfaction by doing a 
phrenicotomy on the same patient later, and 
then the observations were entirely different. 
Before phrenicotomy the diaphragm was 
flattened. Afterwards it was convex. 

The phenomena are quite different and are 
discussed at great length by the authors. They 
also discuss the image of the diaphragm seen 
at the time of the roentgen examination. They 
explain some of the adhesions of the costo- 
diaphragmatic angles as being due to adherent 
inflammatory processes or a retractile sclerosis 


of the lung. 
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They were able in succeeding experiments to 
demonstrate to their own satisfaction that the 
intra-abdominal pressure had nothing to do 
with, or only in a slight measure, the elevation 
of the dome of the diaphragm. 

The article does not lend itself to abstracting 
as almost the entire discussion is of importance. 
The observations may be summarized as fol- 
lows: 

First, pneumothorax with paralysis of the 
diaphragm due to phrenicotomy. In this class 
of patients Kienboeck’s phenomenon was al- 
ways observed with whatever intrapleural 
pressure was present and in whatever position 
the patient was placed. 

The second class was simple pneumothorax 
without paralysis of the diaphragm. In this 
group the phenomenon occurs in a certain 
number and a fixed number of cases. The 
Kienboeck phenomenon is never present in 
simple pneumothorax when the pressure 1s 
negative at expiration. On the contrary, in all 
cases in which it is observed positive pressures 
are always found at operation. This balancing 
movement is always slight and is modified by 
different positions. In decubitus on the side 
of the pneumothorax or subject who is standing 
strongly inclined to that side the Kienboeck 
phenomenon generally disappears and is re- 
placed by more or less ample respiratory con- 
tractions of the diaphragm. In the opposite 
decubitus or in the standing position inclined 
in the opposite way reappearance of the 
paradoxical movement is favored. 

The Kienboeck phenomenon does not appear 
in all cases with positive pleural pressure at 
expiration. This may be due to the fact that the 
lung remains more or less adherent to the dia- 
phragm or because the positive pressures had 
not yet sufficiently displaced it at expiration to 
place it below the position which it should oc- 
cupy at inspiration. 

The pathogenicity of the Kienboeck phenom- 
enon is discussed in paralysis of the dia- 
phragm, pneumothorax, and pyopneumothorax. 


—E. P. Pendergrass. 


Vapong, AtiLio. Radiological signs permitting 
the diagnosis of paralysis of the diaphragm 
coincident with pneumothorax. Am. Rev. 
Tuberc., Nov., 1929, 20, 736-740. 

The author states that there is a mutual de- 
pendence between the muscular action of the 
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diaphragm and the elastic action of the lung. 
He discusses the roentgenological signs per- 
mitting the diagnosis of paralysis of the dia- 
phragm coincident with pneumothorax in the 
light of Kienboeck’s observations in 1898. He 
also discusses the observations of numerous 
other authors who have been working with 
this particular phenomenon. 
A summary of the findings is as follows: 

With paralysis of the diaphragm Without paralysis of diaphragm 
1. Position of diaphragm 


At inspiration higher than 


At inspiration lower than that 
that of normal side. 


of normal side. 
2. Contour of diaphragm 
Always clear and well out- 


lined at expiration as well as 
at inspiration. 


The contour was modified on 
passing from expiration to in- 
spiration, with the appearance 
of irregularities and festoon- 
ings. 
3. Kienboeck phenomenon 

Constant, with whatever pres- 
sure and in whatever position 
in which the subject is placed. 
Generally of great amplitude. 


Never noted when the intra- 
pleural pressure at expiration 
is negative. When it exists, it 
is of slight amplitude and co- 
incides always with positive 
pressures at expiration. Dis- 
appears easily by modifying 
the pressure in the sense of 
making it negative, or by 
simply inclining the subject 
on the side of the pneumo- 
thorax, 


=E; P. Pendergrass 


McFappen, G. D. F. Congenital diaphrag- 
matic hernia. Brit. M. F., July 13, 1929, 2, 
45-46. 

McFadden reports a case of congenital dia- 
phragmatic hernia. The patient was operated 
upon with excellent result, the roentgenogram 
made after operation showing that the lung on 
the left side at the site of the hernia, had re- 
turned to normal. He cites the following points 
of interest in the case: 

1. Although the opening was evidently con- 
genital, the patient had no symptoms until 
he was four years old. A thin membrane may 
have prevented herniation. 

2. The symptoms were all referred to the 
abdomen. 

3. The incision, planned so as to pass through 
the hernial orifice, made the reduction easy, 
and it did not appear to cause unnecessary 
shock. 

4. The hernia was of the type most com- 
monly found. It was situated on the left side 
at the point where the two embryonic migra- 
tory muscle elements meet—that is, those 
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fibers developed from the ventral longitudinal 
muscle sheath and those from the subvertebral 
muscle mass. There was no peritoneal sac. 

5. The contents were small and large intes- 
tines and omentum. The stomach and spleen 
were in their normal position. 

6. The pleural cavity was opened without 
respiratory disturbance due to mediastinal ad- 
hesions. 

7- The lung re-expanded without positive 
intratracheal pressure, and in spite of the 
irritation of that half of the diaphragm due to 
the surgical intervention.—R. $. Bromer. 


ABDOMEN 


Larimore, JosepH W. The alimentary tract 
in pulmonary tuberculosis. Y. Missouri M. 
Ass., March, 1929, 26, 105-111. 

Intestinal disturbances in tuberculosis should 
be thought of from two viewpoints: (1) that 
of intestinal symptoms in pulmonary tuber- 
culosis, and (2) that of symptoms of true 
intestinal tuberculosis. 

(1) Constipation is the most frequent intes- 
tinal symptom in the patient having pulmonary 
tuberculosis. Associated symptoms are, bloat- 
ing, abdominal gas, sometimes real distention, 
abdominal cramps and diarrhea. The latter is 
very often a disturbing and serious symptom. 

(2) Symptoms of alimentary localization of 
tuberculosis include pain, constipation, diar- 
rhea, nausea and vomiting, palpable tenderness 
and exacerbations of systemic symptoms. 
Localization of tuberculous involvement usu- 
ally centers around the ileocecal valve. 

Roentgenology holds an important position 
in the diagnosis or elimination of alimentary 
tuberculosis. Roentgen observation shows, in 
secondary intestinal tuberculosis, alterations 
of the intestinal contour by filling defects and 
spasm, with associated disturbances of ali- 
mentary motility. Early secondary tuberculo- 
sis is more frequently localized in the ileocecal 
segment. The associated direct and reflex de- 
rangements of gastrointestinal function as 
revealed by the roentgen-ray study are vari- 
able. Marked gastric motor delay with gastric 
hypertonicity, total intestinal hypermotility 
with complete evacuation of barium in eighteen 
to twenty-four hours, or with barium found 
in the distal colon or rectum at the end of six 
hours in spite of gastric motor delay, the result 
of cecocolic hypermotility, are often found. 
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Gastric motility may be almost inhibited. 

Non-fetention of barium in the ileocecal re- 
gion is found in late cases. In earlier cases this 
intolerance was demonstrated in Livermore’s 
cases by roentgenoscopic palpation. Emptying 
of the cecum following its palpation was ob- 
served in other cases than tuberculosis, but 
only where organic pathological conditions 
existed. Palpation of the cecum if it contains 
barium will cause it and the ascending colon to 
empty distally.—R. S. Bromer. 


DziaLoszyNskli, A. Differentialdiagnostik 
akuter chirurgischer Baucherkrankungen mit 
Hilfe des Rontgenbildes. (Roentgen dif- 
ferential diagnosis of acute surgical ab- 
dominal diseases.) Deutsche med. Wcehnschr., 
Oct. 11, 1929, 55, 1713-1714. 

Roentgen examination should be used more 
than it has been heretofore in the diagnosis of 
acute abdominal conditions in order to avoid 
exploratory laparotomy. Cholecystography 
has made exploratory laparotomy almost un- 
necessary in diseases of the bile tract. 

It may be very difficult to make a clinical 
diagnosis of retrocecal abscess in stout patients 
but'a barium meal or enema shows filling de- 
fects in the cecum which are smaller than those 
of tuberculosis. The defects are always limited 
to the cecum and generally to its lower part. 
The ascending colon is normal. Another acute 
condition in which roentgen examination is 
valuable 1s covered perforation of an ulcer of 
the stomach or duodenum. An ulcer that per- 
forates into the free abdominal cavity can gen- 
erally be diagnosed clinically. But the clinical 
symptoms are not so clear in covered ulcer. 
Roentgen examination shows an air bubble be- 
neath one or both sides of the diaphragm. In 
the normal abdomen the upper border of the 
liver and the diaphragm form a single line but 
in perforated ulcer they are separated by air. 
There may also be a subphrenic gas abscess or 
an encapsulated abdominal abscess containing 
gas. A third acute abdominal condition in 
which roentgen examination is indicated is 
ileus. It shows a characteristic level of secretion 
in the meteoric loops with gas above it.—/. G. 
Morgan. 


VauGuaN, R. T., and Sincer, H. A. The value 


of radiology in the diagnosis of perforated 
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peptic ulcer. Surg., Gynec. & Obst., Novem- 

ber, 1929, 49, 593-599. 

This paper is based on 72 cases of ruptured 
gastric ulcer. All of these patients were sub- 
jected to roentgen examination to determine if 
pneumoperitoneum had occurred. 

Sixty-three of the 72 patients were free from 
air in the abdominal cavity. Attention is called 
to the importance of posture of the individual 
in detecting pneumoperitoneum. The patient 
should be placed on his left side, right side 
uppermost since it is evident that air, if present 
in the stomach cannot escape into the ab- 
dominal cavity through the perforated ulcer 
unless it is brought in contact with the opening. 
Ifa patient maintains the right lateral position, 
pneumoperitoneum may not occur and the con- 
dition escapes detection. Of course if no air is 
present in the stomach, pneumoperitoneum 
cannot result, so the method cannot be ab- 
solutely diagnostic. The author has noted 
pneumoperitoneum following gun shot and 
stab wounds of the abdomen, as well as from 
rupture of carcinoma of the stomach, ap- 
pendicial abscess and from rupture of typhoid 
ulcer.—L. R. Sante. 


Kirk in, B. R. A roentgenologic consideration 
of duodenitis. Radiology, May, 1929, 
377-381. 

In 1921 Judd directed attention to duo- 
denitis, a diffuse inflammation of the duo- 
denum, with or without actual ulceration. His 
observations have been confirmed from the 
histopathologic standpoint by MacCarty, Kon- 
jetzny and Wellbrock. Kirklin reviews the find- 
ings in 45 cases observed recently at The Mayo 

Clinic. This series indicates that duodenitis is 

characterized roentgenologically by marked 

irritability of the bulb which tends to empty 
itself quickly but not completely. It is best 
recognized during the period of emptying; the 
bulb does not empty in a normal even manner, 
but a spastic, grossly deformed, skeleton-like 
cap is seen, although it may appear normal 
during the filling phase and while full. The 
deformity differs from that of typical ulcer in 
that its borders are less sharply defined, no 
marginal or central niche can be seen, and there 
is no gastric retention. Its positive distinction 
from frank ulcer is not yet feasible, and it 
might be confounded with reflex spasm of the 
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bulb, but it seems to warrant further study.— 


T. D: Camp. 


Lepoux-LesBarp, R., and CALDERON, GARCIA. 
Utilité de la compression, efficacité d’une 
technique simple dans le radio-diagnostic des 
lésions bulbaires et jéjunales. (Utility of 
compression; efficacy of a simple technique in 
the roentgen diagnosis of bulbar and jejunal 
lesions.) Bull. et mém. Soc. de radiol. méd. 
de France, April, 1929, 77, 128-130. 

As is known, different compression methods 
are used for the roentgenologic demonstration 
of duodenal lesions. The aim is to force the 
barium, which as a rule remains only for a 
short period within the duodenum, into the 
niche, diverticular dilatations, etc., thus ren- 
dering them visible both roentgenoscopically 
and roentgenographically. This is important 
especially in ulcerations of the duodenum or 
anastomosed jejunum which lie “en face” and 
which consequently would escape detection if 
one would pay attention only to the examina- 
tions “en profile.” 

The techniques used for the demonstration 
of the en face niche may be divided into several 
groups: (1) administration of small amounts 
of opaque substances of very thick or gummy 
consistency and manual palpation of the sus- 
pected area in different positions; (2) the direct 
introduction of opaque liquid media into the 
duodenum by means of the Einhorn sound; 
(3) the introduction of the opaque liquid by 
means of the sound in association with the 
introduction of air (pneumo-relief of Pribram), 
and (4) oral administration of opaque colloidal 
substances having a positive charge (Bliih- 
baum, Frick and Kalkbrenner). This latter 
method, however, while of some advantage in 
the examination of the jejunum has given 
practically no results in the duodenum. 

The author uses simple compression which 
may be applied in two ways: (a) either by plac- 
ing the patient in abdominal decubitus and 
exercising slight pressure on the right side, or 
(b) by applying a graded local compression 
according to Berg. For this latter a lead 
cylinder or a large compressor such as applied 
in roentgen therapy is used. The important fac- 
tor is that the compression is graded and that 
it is applied in a vertical position. 

Two causes of error may occur in connection 
with these examinations: (1) the normal varia- 
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tion in the architecture of the duodenal folds 
may, in some instances, simulate a pathological 
condition, and (2) the sedimentation of the 
opaque medium may lead to faulty interpreta- 
tion. Both these errors may be prevented by 
repeated examinations.—T. Leucutia. 


GuTMANN, RENE A., and Jauiet, RICHARD. 
Valeur diagnostique et signification de la 
niche dans |’ulcére duodenal “‘de face.” (The 
diagnostic value and significance of the niche 
in duodenal ulcer “en face.”) Bull. et mém. 
Soc. de radiol. méd. de France, April, 1929, 
17, 133-140. 

The occurrence of so-called “en face” niche 
(Akerlund) resulting from the localization of 
an ulcer on the anterior or posterior wall of 
the duodenum is now generally admitted. For 
the roentgenologic demonstration of this lesion 
one may use serial roentgenograms (of the 
duodenum) taken by the usual technique or 
roentgenograms taken by special techniques. 

The special techniques were studied by Le- 
doux-Lebard and Calderon (see above ab- 
stract) in detail. 

The appearance of the en face ulcer in the 
routine serial roentgenograms (of the duo- 
denum) is characterized by the following fac- 
tors: (1) The duodenal bulb shows a more or 
less regular contour with thickening of the 
marginal line on one side and thinning on the 
other and with occasional incisura or pedicle 
running towards the niche. (2) The niche 
itself is located in the center of the bulb and 
is well visible especially when the bulb is filled 
with a very thin layer of opaque medium. (3) 
The folding of the duodenal mucosa around the 
ulcer shows a peculiar arrangement, in a ma- 
jority of the cases resulting in a concentric 
striation around the niche. (4) With few ex- 
ceptions the duodenal bulb shows an entirely 
normal appearance. For this reason if the 
filling alone is taken into consideration the 
ulcer may be overlooked. 

(5) While in gastric ulcer the niche is char- 
acterized by a constancy in the image in the 
serial roentgenograms, the duodenal ulcer may 
lead to a variation in the appearance of the 
niche in the different roentgenograms due to 
spasms. In this respect one may compare the 
niche to a “‘spasmodic well,” the ulcer lying at 
the bottom of the well. 

According to the authors’ estimation the 
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visibility of the en face niche in several of the 
serial roentgenograms cannot be attributed to 
a compression produced by the patient lying 
on the stomach, as assumed by Ledoux-Lebard 
and Calderon, but must be the result of peri- 
ulcerous edema which takes the form of a 
lighter ring around the ulcer and is similar to 
the wall described by Bergmann and Berg for 
the ulcers en profile. 

It is interesting that although topographic- 
ally the majority of the duodenal ulcers lie en 
face, roentgenologically the majority of the 
ulcers detected appear en profile. There are 
two explanations for this apparently para- 
doxical behavior of the duodenal ulcers: (a) a 
large percentage of the en face ulcers localized 
near the borders of the duodenum appear, be- 
cause of the tangential incidence of the roentgen 
rays, as niches en profile, and (4) that often 
pseudodiverticula near the borders are taken 
for a niche, while the true niches which are in 
the center of the bulb escape detection. In this 
manner, only the ulcers localized strictly to the 
midportion of the anterior or posterior wall of 
the duodenum and the ulcers without surround- 
ing deformities (especially pedicles) are recog- 
nized in the roentgenogram as true en face 
ulcers.—T. Leucutta. 


Hickey, P. M. Cancer of the lower end of the 
esophagus and cardiac end of the stomach. 
¥. Am. M: Ass., Nov. 2, 1929, 9}, 1356-1358. 
A thick mixture of mucilage of acacia with 

barium is often more efficacious 1n the diagnosis 
of carcinoma of the esophagus than the thinner 
barium mixture. Attention is called to a 
method advocated by Wm. H. Stewart in which 
a sausage casing is filled with barium mixture 
and swallowed. This is said to produce nausea 
at times, and for that reason may be unde- 
sirable. The right oblique prone position 
described by Manges permits of a better dis- 
tention of the esophagus with a longer delay 
before the opaque mixture passes on into the 
stomach. 

Soft gelatin bougies have given success in the 
early diagnosis of carcinoma of the esophagus. 
Technique of making these is as follows: 

Ordinary cooking gelatin is allowed to soak 
in cold water until it swells fully, after which 
it is rendered fluid by heating over a water 
bath. When the gelatin has become thoroughly 
liquefied, barium paste made by thoroughly 
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mixing barium with a small amount of water 
is added and thoroughly stirred. The mixture 
of the liquefied gelatin and barium is then 
poured into a cup and allowed to cool. After 
the barium gelatin is thoroughly jellied, it 1s 
removed from the cup and with brass cork 
borers of varying diameter plugs are cut out 
of the gelatin. These plugs are from 3 to 4 cm. 
long and from 8 to 16 mm. in diameter. 

The patient is then studied with the roen- 
genoscope as he swallows with the aid of water 
these gelatin bougies. If one becomes lodged, 
the heat of the body will cause it to soften after 
two to three minutes and the barium gelatin 
will pass down into the stomach. If there is a 
tendency for the barium gelatin plug to stick, 
it can be at once softened and dislodged with a 
drink of warm water. These barium gelatin 
bougies are easily swallowed by the patient and 
even slight projections into the lumen of the 
esophagus can be easily detected. It is of 
equal importance that a negative diagnosis can 
be made if the larger sizes are easily swallowed 
and pass uninterruptedly through the esopha- 
gus. Previous to their employment the author 
felt diffident in making a negative diagnosis for 
cancer. 

This method is submitted as a contribution 
to the early diagnosis of cancer of the lower 
esophagus. If the gelatin plug sticks at any 
points, the size and contour of the esophagus 
above the point of constriction can be studied 
for a moment or so by giving the patient a thin 
mixture of barium. This thin mixture will fill 
the esophagus above the plug and even slight 
dilatation can be studied in this way. Asa fur- 
ther refinement in their use, a piece of string 
can be threaded through the plug. To this 
string which is prevented from pulling out by 
a knot in the string with a small washer of 
thin wax paper, a small silk thread is attached. 
When the patient swallows this bougie, the 
plug may be observed in its passage down and 
may by tension on the thread be raised to points 
where further study is desired.—L. R. Sante. 


Ernnorn, Max. Carcinoma of the lower 
esophagus and upper third of the stomach. 
F. Am. M. Ass., Oct. 26, 1929, 97, 1279-1282. 
This report is based on: 44 cases of cancer 

of lower third of esophagus; 40 cases of cancer 

of upper third of stomach, and 78 cases of be 
nign cardiospasm. 


Ordinarily the diagnosis of esophageal cancer 
is easy—occasionally, however, the growth 
involves the esophageal wall without con- 
stricting it; under these circumstances its 
diagnosis becomes more difficult. Recourse 
may be had to other physical methods of ex- 
amination: esophagoscope, auscultation for a 
swallowing sound, and aspirating bougie. The 
author has occasionally made the diagnosis by 
securing particles of necrotic material of the 
tumor from the olive cap of the aspirating 
bougie after its removal. 

Carcinoma of the upper portion of the 
stomach on account of its inaccessibility may 
escape detection; it is usually demonstrated 
roentgenographically, but may be small and 
dificult to see. Occasionally even exploratory 
operation fails to disclose the growth. Persis- 
tent cardiospasm without organic lesion of the 
gall-bladder or appendix or some other de- 
monstrable cause can be assumed to be due to 
malignancy.—ZL. R. Sante. 





Dwyer, Maurice F., BLrackrorp, Joun M., 
and Turner, Henry C. Gastric cancer. 
7. Am. M. Ass., Nov. 9, 1929, 93, 1456-1459. 
The stomach is more frequently involved 

with carcinoma than any other organ in the 

body, and it is not often cured. The three 
most common lesions of the stomach and duo- 
denum bear approximately the following ratio: 
gastric ulcer 1; gastric cancer 2; duodenal ulcer 

5. One hundred cases of gastric cancer form 

the basis for this report. 

Analysis of these cases 1s carefully considered 
as to first symptoms and signs of the disease 
to be complained of by the patient. 

Any detailed study of the histories of pa- 
tients suffering from gastric cancer rapidly 
brings out two distinct groups. The larger 
group does not give any history of stomach 
disturbances prior to the onset of the symp- 
toms of cancer or the present complaint; while 
each case of the smaller group gives a history 
of long-continued gastric disturbances prior 
to the onset of the present symptoms. 

The larger group of cases gives a history of 
any onset of symptoms so insidious that it is 
difficult to recognize the exact beginning. Yet 
the beginning is not remote and the progress 
of the disease has been rapid. Such patients 
usually state that there has not been any 
trouble with their digestion and they have 
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enjoyed vigorous health. Their present in- 
creasing gastric symptoms have averaged only 
eight months. 

The smaller group of cases gives a striking 
contrast in having a longer early history of 
gastric disturbances. The history of dyspepsia 
runs back over an average of ten years before 
the onset of the symptoms of cancer. The old 
history may suggest chronic cholecystitis, a 
functional type of hyperacidity, or other gas- 
tric disturbance, or a more or less typical 
syndrome of gastric ulcer. Approximately one- 
third of all cases presented such a history, and 
these have been carefully reviewed. 

Summary. 1. Of 3,000 patients complaining 
of gastric symptoms, 3.6 per cent had cancer 
of the stomach. 

2. Sixty-two per cent of the patients with 
gastric cancer described their earliest symp- 
toms as pain, soreness on pressure, and I5 per 
cent vomiting or loss of appetite; 23 per cent 
did not believe that the stomach was the cause 
of their illness. 

3. Seventy-five patients lost more than 20 
pounds each before coming for examination, 
yet only 2 remembered loss of weight as an 
early symptom, and only 20 considered it a 
prominent symptom. 

4. A gastric mass was complained of by the 
patient in only 6 instances, though 41 had a 
palpable mass present. 

5. Sixty-two per cent did not give a history of 
stomach trouble prior to the onset of the cancer 
symptoms, yet this onset is so insidious that 
it is difficult to recognize the exact beginning. 
The average duration of their complaint was 
eight months. 

6. The examination of the group of gastric 
cancer patients presenting short histories 
showed with a remarkable uniformity a total 
lack of hydrochloric acid and definite roentgen 
evidence of large filling defects. 

7. The smaller group, comprising 38 per cent 
of the series, gives a striking contrast in having 
an early history of much longer duration. They 
gave histories of gastric disturbances averaging 
ten years before the onset of the symptoms of 
cancer. 

8. Seventy per cent of the smaller group had 
free hydrochloric acid present, some in excess 
of the normal. 

9. Eighty-three per cent of the patients 
presenting long histories and the presence of 
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free acid had the tumor located in the pyloric 
region, compared with 44 per cent of the group 
with short histories and absent free acid. 

10. Proper interpretation of the roentgen- 
ologic examination of the stomach is the most 
important factor in the diagnosis or exclusion 
of gastric ulcer. The objective observation, 
however, must always be correlated with the 
clinical data, as other conditions may simulate 
the filling defects of cancer.—L. R. Sante. 


KornsBiLum, K. The significance of small in- 
testinal stasis. Radiology, July, 1929, 73, 
17—28. 


The author has been able to distinguish be- 
tween two main groups of cases showing small 
intestinal stasis. The first is that group which 
has received considerable attention from 
roentgenologists and which manifests what is 
commonly spoken of as “‘ileal stasis.” The 
characteristics of this group consist primarily 
in a delay in the advance of the head of the 
opaque meal. At six hours this usually has 
extended only as far as the cecum, and oc- 
casionally the entire meal is in the terminal 
ileum, the loops of which are not distinguish- 
able except by palpation, and are then often 
found to be of larger caliber than normally. 
Some of the more common causes are colonic 
stasis, adhesions, neoplasms of the large bowel, 
and external pressure from abdominal and 
pelvic tumors. Probably the most important 
single factor causing ileal stasis is adhesions 
resulting from inflammatory conditions of the 
appendix. The second group of cases showing 
small intestinal stasis differs markedly from the 
first. The advancement of the head of the 
opaque column is variable. The most striking 
feature is the variety of forms assumed by the 
intestinal shadow. The opaque material, while 
seen occasionally as one continuous shadow, is 
more frequently broken up into segregated 
loops, the masses varying in size, shape and 
caliber. Quite as significant is the finding of 
gas distended loops. Causes of stasis in this 
group comprise adhesions, subacute and chronic 
peritonitis from cholecystitis or perforated 
ulcer, ascites, tuberculous peritonitis, primary 
lesions of the small bowel affecting its lumen, 
metastatic malignant lesions, morphine, and 
purely nervous causes including fear. Korn- 
blum particularly emphasizes the frequency of 
stasis from malignant metastasis to the peri- 
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toneum, and the low-grade peritonitis of a 
nonmalignant nature which commonly occurs 
with ulcerative and infected cancers of the 
stomach and colon.—¥. D. Camp. 


DILLENSEGER. Un cas de dextro-position du 
gréle et de sinistro-position colique (avec 
duodénum entiérement mobile). (A case of 
dextro position of the small and a sinistro 
position of the large intestine (with entirely 
mobile duodenum).) Bull. et mém. Soc. de 
radiol. méd. de France, April, 1929, 77, 119- 
126. 

During the course of a barium meal examina- 
tion a peculiar anomaly consisting in a dextro 
position of the small and a sinistro position of 
the large intestine was observed in a woman 
forty-five years of age. The woman had com- 
plained of pain in the epigastric region for a 
period of several years. The clinical ex- 
amination indicated the possibility of duodenal 
ulcer. At the roentgen examination it was 
found that the duodenum was entirely mobile 
and that there was no evidence of any patho- 
logical condition. 

The case is interesting since it represents a 
congenital anomaly. It is most probable that 
the usual torsion of the digestive tube was not 
completed beyond the first stage so that the 
small intestine remained in the right side and 
the large intestine in the left side of the ab- 
domen. This also explains the total lack of 
fixation of the duodenum.—T. Leucutia. 


Berc, Hans H. Ueber Diverticulosis des Dick- 
darms. (Diverticulosis of the large intes- 
tine.) Deutsche med. Wcehnschr., July 12, 
1929, 55, 1159-1161; July 19, 1206-1208. 
Diverticula of the large intestine are frequent 

in elderly and obese individuals, particularly 

at the sigmoid flexure. In the great majority 
of cases they are of no importance but reten- 
tion and the inflammation that results from it 
may cause a series of symptoms ranging from 
slight anomalies in evacuation to severe 
peritoneal conditions. The development of 
inflammatory pericolitic tumors possibly with 
hemorrhage and stenosis, often leads to cancer 
being suspected. A great majority of the cases 
of so-called sigmoiditis are due to diverticulitis, 
and so-called infiltrative colitis probably always 
is. It is very hard to diagnose this condition 
clinically but the roentgen picture is very 
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typical. Masses of contrast medium are re- 
tained in the diverticula after the intestine 1s 
emptied causing shadows, some of them 
spherical and the size of peas, some of them 
lunar or beaker-shaped or circular and some 
of them not very dense, depending on the 
degree to which the diverticulum was filled 
with feces before the barium was given, or 
whether the bottom of it filled with barium and 
feces entered on top of that. When the enema is 
given a peculiar transverse ribbing of the in- 
testine is sometimes noticed even before the 
diverticula are seen. This is a manifestation of 
inflammation of the mucous membrane of 
the intestine. The ridges extend far into the 
lumen of the intestine and give it a fissured 
appearance. The degree of this change, in 
association with pressure pain and sometimes 
clinical signs such as fever and leucocytosis, 
shows the degree of inflammation. There may 
be delicate irradiating folds in the mucous 
membrane of a diverticulum but there are none 
at the base of it. Sometimes the diverticula 
collapse after the enema is emptied. So a study 
of the mucous membrane relief is of value in 
determining whether the diverticula are of no 
consequence or whether there is an inflamma- 
tion that may become serious clinically. 

Conservative treatment is successful in the 
majority of cases. Perforation and ileus as well 
as fistulas may necessitate surgical treatment. 
—A.G. Morgan. 


GosseT, Lepoux-LEBARD and CALDERON, 
Garcia. Les signes radiologiques de |’ in- 
vagination intestinale chronique de l'adulte. 
(Roentgenologic signs of chronic intestinal 
invagination in the adult.) Bul. et mém. Soc. 
de radiol. méd. de France, April, 1929, 17, 

I 31-133. 

The intestinal invagination occurring in in- 
fants or children is usually of the acute or sub- 
acute type necessitating immediate surgical 
intervention so that only subacute or chronic 
invaginations of adults come, as a rule, to 
roentgen examination. 

Gueullette who recently collected 120 cases 
of intestinal invagination in adults found that 
the condition was recognized before operation 
in only 1§ instances. 

A case of chronic intestinal invagination is 
described in a man sixty-one years of age who 
developed three attacks of abdominal pain 
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within a period of six months. The roentgen 
examination was made following theelast at- 
tack. While the clinical examination failed to 
elicit the true nature of the affection, the 
roentgen examination revealed the typical 
picture of a ceco-ileo-colic invagination without 
strangulation. The case came to operation and 
it was found that there was an invagination of 
the cecum and ileum into the ascending colon 
due to a fungating tumor of the ileocecal valve. 
=—T. Leucutia. 


DILLENSEGER. Un cas d’helminthiase intes- 
tinale. (A case of intestinal helminthiasis.) 
Bull. et mém. Soc. de radiol. méd. de France, 
April, 1929, 77, 118-110. 

In a case of intestinal helminthiasis observed 
by the author the roentgenogram of the colon 
taken following the administration of a barium 
meal revealed a vermiform opacity about Io 
cm. long. Ultimately it was found that the 
shadow was due to the absorption of the gelo- 
barium by an ascaris worm. 

A review of the literature revealed that Fritz 
reported about 30 similar cases in some of 
which the movement of the ascaris worms could 
be plainly seen under the roentgenoscope. 

The administration of a barium meal in case 
of ascaris worms is interesting not only because 
of its diagnostic possibilities but also on account 
of its therapeutic value—T. Leucutia. 


Rankin, F. W. Surgical procedures in carci- 
noma of the rectum. Radiology, September, 
1929, Z3, 207-210. 

The author notes that at the Mayo Clinic 
the cases of carcinoma of the rectum are 
arbitrarily divided into two distinct groups, the 
operable and the inoperable, the former being 
recommended for surgery, the latter for palli- 
ative operation, radium and roentgen ray, or 
irradiation alone. The presence or absence of 
metastasis and the degree of malignancy as 
graded after Broders’ method, affect the result 
from either procedure. In a large series of cases, 
when metastasis was present, operation yielded 
good results in approximately 20 per cent only; 
when it was absent operation was effective in 
more than 57 per cent. The results obtained in 
cases in which malignancy was graded 1, with 
metastasis, were almost as good as in cases in 
which malignancy was graded 3 and 4, without 
metastasis. The average duration of life after 
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operation decreased as the grade of malignancy 
increased. Grading of malignancy aids in the 
selection of cases for treatment by operation or 
radium or both. Malignant growths of grade 
3 or 4 are more radiosensitive than those 


graded 1 and 2.—. D. Camp. 


GELING, J. Weiterer Beitrag zur Verbesserung 
der réntgenologischen Darstellung der Gal- 
lenblase. (Improvement in roentgen demon- 
stration of the gall-bladder.) Deutsche med. 
Wchnschr., July 19, 1929, 55, 1220-1221. 


Experiment has shown that iodtetragnost is 
decidedly hepatropic, that is, that it is carried 
to the liver and stored there. It is then elim- 
inated from the liver through the bile tract. 
The author therefore tried to improve the 
roentgen demonstration of the gall-bladder by 
giving tetragnost and then giving decholin, 
which 1s a cholagogue. Intravenous injection 
of 20 per cent decholin increases the amount of 
bile to four or five times what it was before. 
The author found that the gall-bladder shadow 
could be demonstrated four to five hours after 
tetragnost injection. This shortens the time 
the patients are obliged to go without food. 
The results prove the author’s theory in regard 
to the circulation of pigment and also show the 
excellent cholagogic action of decholin. Ex- 
periments were also made with the oral method, 
but the results were not the same. Sand- 
strém’s is the best of the peroral methods but 
even it does not give as good results as intra- 
venous injection.—/. G. Morgan. 


BrocKMANN, F., and Scuencx, V. Oral- 
Tetragnost, ein neues Präparat zur Darstel- 
lung der Gallenblase im Röntgenbild. 
(Oral-tetragnost, a new preparation for 
demonstrating the gall-bladder in roent- 
genograms.) Deutsche. med. Wchnschr., Aug. 
16, 1929, 55, 1380-1381. 


As the intravenous injection of tetragnost 
sometimes has bad by-eftects such as collapse 
and inflammatory thromboses of the arm veins, 
efforts have been made to find a good oral 
method and to avoid the disadvantages of 
giving the preparation in capsules. This has 
been accomplished to a very great extent by 
oral-tetragnost, which is a combination of tetra- 
iodophenolsulphonphthalein sodium with fruit 
acids. It is so effective that the author thinks 
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it will to a certain extent supplant the in- 
travenous method. It is absolutely free of 
danger and very much superior to the capsule 
method. The intravenous method is still more 
reliable, however, and gives clear pictures in 
some cases in which the oral method gives none 
or incomplete ones. The author thinks the best 
way is to give oral-tetragnost first; if the re- 
sults are negative the intravenous method can 
then be used, though it is better to wait a few 
days and in the meantime empty the intestine 
thoroughly.— a. G. Morgan. 


Bionp, Kaspar. Uber ein bisher nicht beach- 
tetes Symptom bei der Cholecystographie 
und seine klinische Bedeutung. (A new 
symptom in cholecystography and its clinical 
significance.) Klin. Wcehnschr., Aug. 20, 
1929, 3, 1572-1573. 

On taking a picture of the gall-bladder region 
twelve hours after intravenous injection of the 
usual contrast medium the author found that 
in addition to the gall-bladder shadow there 
was a deposit of the contrast medium in the 
large intestine at the hepatic flexure. This 
deposit at the hepatic flexure could only have 
come from the liver through Vater’s papilla, 
as the contrast medium had been injected. 
Since then he has seen this deposit in cases 
when the contrast medium was given intra- 
venously, no matter whether the gall-bladder 
was filled or not. In reviewing the chole- 
cystograms of other authors he has also found it 
though no attention has been paid to it before. 

He concludes from this symptom that the 
liver is discharging bile into the intestine all 
the time, day and night, so that the usual 
theory that there is an antagonism between 
the musculature of the gall-bladder and Oddi’s 
sphincter is false. The presence of the deposit 
in the intestine serves as a liver function test, 
at least with regard to the excretion of dye. 
From the point of view of diagnosis a normal 
gall-bladder shadow and a normal intestinal 
deposit shows that Vater’s papilla is permeable 
and both stone and scar of the hepatico- 
common duct can be excluded. If there is a 
faint gall-bladder shadow and a large intestinal 
deposit it shows injury of the absorptive 
capacity of the gall-bladder mucous membrane, 
or increased rapidity of retrograde absorption 
or relative stenosis of Heister’s valves, or 
pathological dilatation of the hepatico-common 
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duct. If there is no gall-bladder shadow and 
there is a deposit it shows permeability of the 
hepatico-common duct and disease of the gall- 
bladder. 

The question still remains why, if bile is 
being continuously discharged from the liver 
into the intestine, a part of the contrast me- 
dium enters the gall-bladder? The author de- 
cides that it is by virtue of the absorptive 
capacity of the mucous membrane of the gall- 
bladder, a hydrodynamic force which con- 
stantly draws bile from the hepatico-common 
duct into the reservoir. This is the only way 
to explain why bile constantly flows through the 
papilla and at the same time is drawn into the 
gall-bladder and stored there.—d. G. Morgan. 


GYNECOLOGY AND OBSTETRICS 


RonnEAUZ, GEORGES. Grossesse extra-utérine 
rompue, arriveé a terme. (Ruptured ex- 
trauterine pregnancy coming to term.) Bul. 
et mém. Soc. de radiol. méd. de France, March, 
1909, 27, 121-114. 

A case of an extrauterine pregnancy is de- 
scribed in a primipara twenty-eight years of 
age who at three months suddenly experienced 
very intensive abdominal pain lasting for a 
period of several days, after which everything 
returned to normal. The pregnancy continued 
and the patient was examined when nearly at 
term. The roentgen examination showed an 
abnormal position of the fetus which was 
interpreted as being due to a large uterine 
fibroid located in the lower segment of the 
uterus. The patient came to operation and 
surprisingly it was found that there was an 
abdominal pregnancy. The living fetus lay 
free in the abdomen between the loops of the 
small intestine, epiploic adhesions having 
formed around the left end. Unfortunately 
both mother and child died within one day 
following the operation. 

The case is exceedingly rare and is reported 
on this account. The opinion is expressed that 
the asymmetric position of the extremities of 
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the fetus might have suggested an abdominal 
pregnancy preliminary to the operation. At 
any rate its possibility should have been men- 
tioned to the operative surgeon.—T. Leucutta. 


GENITOURINARY SYSTEM 


STEVENS, WILLIAM E., and HENDERSON, J. G. 
Urology in women and in gynecology. 7. 
Am. M. Assa Oct. 26, 1929, 09; 1282-1257. 


Attention is called to the large number of 
women giving symptoms referable to the 
urinary tract. Of the last 8,302 patients ad- 
mitted to the Women’s Clinic at Stanford 
University School of Medicine, 824, or 9.9 per 
cent, were referred to the female urological 
service; this was exclusive of gonorrhea cases. 
These were due to a large variety of causes 
which are briefly enumerated. Pressure of the 
fecal head during pregnancy is responsible for 
many cases of hydronephrosis and pyelitis, 
and pyelograms of this condition are shown. 
Tuberculosis of the kidney during pregnancy 
is surprisingly rare—only one case has been 
found in 5,435 patients admitted to the ob- 
stetric division. 

Four-fifths of cases of ptosis of kidney were 
found in women. It is most frequently found 
on the right side and at times gives very grave 
symptoms.—L. R. Sante. 


Correnot, and Binet pu Jassonerx. Un 
cas d’opacité totale des vésicules seminales. 
(A case of total opacity of the seminal 
vesicles.) Bull. et mém. Soc. de radiol. méd. 
de France, March, 1929, 77, 109—110. 


The authors observed a total opacity of the 
seminal vesicles in the roentgenogram of a man 
sixty-two years of age. Two hypothyses are 
advanced for the explanation of this curious 
phenomenon. Either there is evidence of 
numerous small calculi filling both seminal 
vesicles or the calcifications are secondary to 
tuberculous lesions. This latter appears the 
more probable.—T. Leucutia. 
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ROENTGENOLOGIC DIAGNOSIS OF DISEASES OF THE 
UPPER RESPIRATORY TRACT IN CHILDREN* 


By HENRY K. PANCOAST, M.D., and EUGENE P. PENDERGRASS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE roentgenological investigation of 

the upper respiratory tract must in- 
clude a collective study of the oropharynx, 
the neck and the chest. We wish to 
strongly emphasize the fact that in very 
young children this wide inclusion of an- 
atomical structures should be adopted as a 
routine procedure in every chest examin- 
ation for the reason that many suspected 
intrathoracic conditions will be explained 
in part or entirely by obstructive lesions or 
phenomena higher up. In older children 
and adults an examination of the neck and 
cervical portion of the upper respiratory 
tract is frequently necessary in certain 
groups of cases, especially in those referred 
from a bronchoscopic or laryngological 
clinic. In a few instances an adult neck 
examination may reveal an unsuspected 
pathological condition and even save life, 
hence the insistence of Chevalier Jackson 
and his associates that the study of the 
neck and the swallowing function form a 
part of every routine chest examination. 
Several years’ experience has taught us the 
wisdom of this policy, and had we not 
followed it we would not have had the 
material for this presentation. The subject 
of the upper respiratory tract has been 
found to be such a broad one that we have 
deemed it necessary to limit this paper 


to the age period of infancy and early 
childhood. This is perhaps, the most im- 
portant period for general discussion and 
for more systematic study of the anatomi- 
cal structures of the neck and their rela- 
tions with intrathoracic organs and func- 
tions. 

Aside from the detection of foreign 
bodies, our first realization of the great 
importance of examinations of the neck 
arose from the diagnosis of retropharyngeal 
abscesses. Our appreciation of the many 
diagnostic possibilities in this part of the 
body became a reality when observing the 
study of roentgenograms of the neck by 
Hay” in the preparation of his recent 
monograph on the neck. Our excuse for 
making any additional presentation of this 
subject after it has been handled so ably 
and exhaustively by Hay is the fact that 
there are many phases of diagnosis in upper 
respiratory tract conditions that still re- 
quire further careful study. When one 
becomes thoroughly familiar with the 
abundance of diagnostic material to be 
found in the structures of the neck, he is 
struck by the failure to find many refer- 
ences 1n the literature to the roentgenologi- 
cal study of this part of the body. The first 
suggestion of diagnostic possibilities made 
by Iglauer” in 1914 in his contribution on 


*From the Department of Roentgenology, University of Pennsylvania. Read at the Thirtieth Annual Meeting, American 


Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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the larynx failed to make any lasting im- 
pression. Pfahler’s*? demonstration of the 
thyroid shadow before the American 
Roentgen Ray Society in 1921 has evi- 
dently escaped the memory of most of us. 
It is only recently that Hickey," in the 
presentation of his own work as a part of 
the 1928 Caldwell lecture, and Brown and 
Reineke* (1928) have shown that active 
interest is at last being aroused and neces- 
sity for careful study of the neck is being 
realized. 

The basis of diagnosis of upper respira- 
tory conditions is rather complex: (1) the 
soft tissues of the neck surround a more or 
less rigid air containing passage—the 
pharynx, larynx, and trachea—which can 
be visibly encroached upon; (2) a collapsed 
potential space—the esophagus—can be 
filled with opaque substances to designate 
its lumen; (3) the dense vertebrae occupy a 
fixed relative position for the estimation of 
displacements and for making comparative 
measurements of these spaces and their 
locations; (4) a clear view is easily obtain- 
able of the intrathoracic trachea and its 
relations, and (5) certain phenomena ob- 
servable in the chest may be associated 
with obstruction in the upper air passages. 
Not only can intrinsic lesions which en- 
croach upon the lumina of the air and food 
passages be easily determined, but also 
soft tissue conditions outside which com- 
press or displace these structures. As this 
presentation deals only with the upper re- 
spiratory tract, lesions of the esophagus 
and spine will not be discussed except as 
they affect the air passages. 

In the very beginning of the study of the 
neck or upper respiratory tract one is con- 
fronted by two very important problems: 
a uniform and comprehensive technique 
which is capable of exact reproduction, and 
the establishment of a normal for different 
ages. 

The exact technique will vary consider- 
ably with the age of the individual. The 
technique for use in adults is more or less 
an independent one which will not be dis- 
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cussed here. In infants and children it will 
also vary considerably with the age, but 
must be an intimate part of the chest 
technique. In infancy and early childhood, 
when foreign bodies and the thymus play 
such an important rôle in diagnosis, our 
technique has been adapted to all chest ex- 
aminations, and is, no doubt, one which is 
rather generally in use, with certain slight 
modifications. There is always a pre- 
liminary roentgenoscopic study made in 
essentially the same horizontal positions as 
the roentgenographic views. The sagittal 
roentgenograms are made on a rather low 
table in the prone posture with the infant’s 
chest and neck on the cassette. The tube 
is raised 38 inches above the latter and 
directly over the suprasternal notch level. 
One attendant holds the lower extremities 





Fic. 1. Chair for examining the chest and neck of 
infants and young children in the erect posture. 
(A modification of the chair used for encephalog- 
raphy.) Note that the back jis equipped with an 
adjustable bakelite cassette holder. The child sits 
on the board resting on the chair arms. 
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Fic. 2. Infant in position in the chair for vertical 
posteroanterior chest and neck exposures. The 
arms and head must be held by hand. The 
patient must not be allowed to slump. 


and hips and another the upper extremities 
above the head, which must be held exactly 
straight, without the slightest rotation to 
either side, and midway between flexion 
and extension. The exposures are made in 
1/20 of a second with 100 ma. of current, 
but may be made faster with a higher 
milliamperage. One exposure must be 
made during expiration and one during 
inspiration, efforts being made to get them 
at the peak of each phase. The child is 
forced to cry because of the greater accu- 
racy of timing the phase and the deeper 
respiratory effort. The child must be 
crying lustily and regularly. Sobbing or 
“catchy” crying renders it difficult to select 
the exact phases of full inspiration and 
expiration and the typical respiratory 
changes in appearance will not be shown. 
The patient is next placed on one side. The 
arms are then held downward and back so 
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that the shoulders are thrown posteriorly 
as far as possible. The head should be held 
firmly and should be so elevated that the 
neck will be absolutely straight with the 
body, and it should be in a position exactly 
between flexion and extension. An exact 
lateral view is essential. The exposures 
require about twice the time of the sagittal 
views. One must be made during expiration 
and one during inspiration, and, again, at 
the peak of each phase if possible. The 
neck is, of course, included. Important 
conditions may be overlooked unless these 
two lateral roentgenograms are made. In 
older children the erect posture becomes 
more desirable. 

Recently we have been experimenting 
with a combination chair and cassette 
holder for examining the infants in the 
erect posture (Figs. 1, 2 and 3). A large 
number of clinically normal babies from the 
maternity and pediatric out-patient de- 





Fic. 3. Infant in position in the chair for vertical 
lateral chest and neck exposures. Note the posi- 
tions in which the arms and head are held. 
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partments have been examined by both 
the prone and the erect techniques in order 
to reach a definite conclusion as to which 
may be the more desirable for general use 
in detecting pathological conditions, es- 
pecially as we believe that the thymus is 
still a structure which has not been ex- 
amined in a satisfactory manner as a rule. 

As a result of these studies, we have come 
to the conclusion that in infants and young 
children the examinations should be made 
in both the erect and prone positions. We 
believe now that better roentgenograms 
can be made in the erect posture, but as the 
child usually lies on the abdomen or back 
we shall continue to make exposures in the 
horizontal position as well, in order to 
obtain as nearly as possible a true idea of 
the usual postural anatomical relationships 
or until we are satisfied that this part of 
the examination is not necessary. Further 
reason for this will be found in connection 
with the discussion on the thymus. This 
means considerable work, but it is worth 
while if we are to be accurate in our 
deductions. 

In an effort to overcome the short- 
comings of the thymic examination as it 
has been carried on in the past, and to 
establish, if possible, an arbitrary standard 
whereby one can be justified in rendering 
an authoritative opinion upon normal find- 
ings and abnormal encroachments upon the 
spaces 1n the upper chest and neck, we have 
undertaken the examination of the series of 
presumably normal infants in both the 
erect and horizontal positions. As it is 
exceedingly difficult to examine a young 
child in the erect posture under ordinary 
conditions, we had an adaptable chair 
made for the purpose (Figs. 1, 2 and 3). 

This chair, a modification of the chair 
for encephalography previously described 
by one of us,*! is, of necessity, for the two 
purposes, a large one upon which broad 
wheel casters have been placed in order to 
facilitate movement when not in use. A 
door stop was placed on each leg so that the 
chair can be made absolutely stationary 
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when desirable. The back of the chair is 
easily movable up and down in order to 
make it flexible as to height for children of 
various ages. This part of the chair also 
contains a bakelite cassette holder. A 
restraining band of the usual commercial 
type is attached to the outer sides of the 
erect arms of the back in order to aid in 
holding the child erect and against the 
cassette holder (Figs. 1, 2 and 3). An 
attendant must hold the arms and head of 
the child. As the babies must be held by 
hand in both methods of examination as 
well as during roentgenoscopy, it is not 
wise to have any of the regular members of 
the staff do this continuously, hence the 
nurse bringing the patient or the pupil 
nurses who are with us for a short time only 
are designated for this purpose. The dis- 
tance and other exposure factors are essen- 
tially the same as for the horizontal tech- 
nique. 

In the erect posteroanterior position the 
arms are held up on either side of the head 
and great care must be taken to have the 
body symmetrical, so that the resulting 
roentgenograms will show the sternal ends 
of the clavicles equidistant from the spine 
and the trachea in the midline (Fig. 2). In 
the lateral views the head must be held so 
that it does not fall to either side and is 
at a midpoint between flexion and exten- 
sion. The arms must be held back of the 
patient as in the horizontal technique, and 
the head placed with the same care (Fig. 3). 
As stated above, we believe that the ex- 
amination of the infant in the erect posture 
should be an integral part of the technique 
for enlarged thymus but should not be 
carried out to the exclusion of the study in 
the horizontal position. McLean and 
Remer and Belden? have been convinced 
of the advisability of the examination in 
the erect posture and are largely responsi- 
ble for stimulating us in our work on this 
problem. Remer and Belden have de- 
scribed a technique similar to ours. Kinney 
and Taylor,!® among others, have seen no 
particular advantage in it. 
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Fic. s. 


Fics. 4 and §. Showing the variable thickness of the shadow of the postpharyngeal tissues on expiration and 


inspiration. Male, aged eighteen days. Fig. 4. Expiration. Fig. 5 


Inspiration. At an examination made 


two days before for supposed enlarged thymus, no eee was found, but the two lateral views 


were incorrectly timed as to phase, and both were made at expiration. 


This nade us suspect retropha- 


ry ngeal abscess because we were not familiar with the differences in appearance at the two phases. This 
examination shows both phases correctly and not only eliminated abscess but taught us this sign by 
which the two phases can be differentiated, provided the child is crying regularly. 


The study of the normal chest and neck 
is of little value unless undertaken in a 
comprehensive manner upon clinically nor- 
mal subjects. Such studies have been 
carried out by many individuals in con- 
nection with the chest, notably the Normal 
Chest Committee of the National Tubercu- 
losis Association,®® Farrell,” and Wasson.’38 

Much of our knowledge of the normal 
neck was established through the collective 
studies made by Hay.!® He has presented 
an admirable roentgenographic interpreta- 
tion based upon the structural anatomy of 
this part of the body. With the exception 
of the detection and localization of opaque 
foreign bodies, nearly all of the information 
of pathological conditions is to be gained 
from the lateral view. As a great part of 
this information depends upon encroach- 
ment on the lumen of or displacement of 


the pharynx, larynx, and trachea, such 
deformities or abnormalities of these air 
passages must be estimated by the space 
between their posterior walls and the 
anterior surfaces of the bodies of the 
cervical vertebrae. This space and the 
lumen will vary normally with age, degree 
of flexion of the neck and the phase of 
respiration during forced expiration and 
inspiration of crying (Figs. 4 and 5). The 
phase of respiration has the most marked 
effect upon the lumen of the pharynx, and 
to a less extent upon that of the trachea. 
The rigid cartilaginous structure of the 
larynx prevents changes in the lumen of 
that portion of the passage. It is known 
through bronchoscopic observation that 
the tracheal lumen also changes decidedly, 
but this is not indicated to any great ex- 
tent by roentgenological study. Hay" has 





Fic. 6. Lateral view of the normal neck of a female, 
aged twenty-one years. The following structures 
are distinguishable: posterior border of tongue; 
body and greater cornua of hyoid bone; epi- 
glottis, overlapping the latter; epiglottic vallecula; 
pharynx (note posterior wall paralleling the 
vertebral bodies and thickness compared to the 
body of the fifth cervical vertebra); arytenoids 
are not well shown in this case, but can be made 
out; aryepiglottic folds show very faintly; pyriform 
sinuses can be located approximately; laryngeal 
vestibule below the epiglottic shadow; anterior 
wall of the vestibule; ventricular folds; vocal 
cords; laryngeal ventricles between the two latter 
structures; trachea; apex of lung back of lower 
part of trachea. 


proposed a very admirable method of ob- 
taining the approximate deviation from the 
normal in the retropharyngeal and retro- 
tracheal spaces by the use of the ossified 
portion of the body of the fifth cervical 
vertebra as the index of measurement. 
This vertebral width he arbitrarily desig- 
nates as “c.” He states that with the 
pharynx at rest the distance between its 
posterior surface and the osseous portion of 
adjacent vertebrae measures at the level 
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of the epiglottic vallecula approximately as 
follows: ' 

First year, never over 1.§ C 

First to third year, never over 0.§ C 

Third to sixth year, never over 0.4 C 

Sixth to fourteenth year, never over 0.3 C 

In adults the average measurement Is as 
follows: 

Males, 0.2 c 

Females, 0.1 C 

It will be noted that these measurements 
in infants and young children are made 
with the pharynx at rest and not during 
crying, although the author calls attention 
to the fact that they will vary with crying. 
Our present technique including the two 
lateral roentgenograms made during the 
forced expiratory and inspiratory phases of 
crying shows a considerable difference in the 
measurements at these two periods (Figs. 
4 and 5). Our average measurements of 78 
infants during the first year, all of which 
were examined at the ages of two and 
twelve days and a few at six months have 





Fic. 7. Lateral view of the neck of a male child aged 
seven years. The following structures are easily 
seen: the pharynx, hyoid bone, arytenoid car- 
tilages, aryepiglottic folds, laryngeal vestibule, 
ventricular folds, ventricles of the larynx, trachea. 
The vocal cords cannot be differentiated. 
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not yet been completed, and this informa- 
tion will be included in a subsequent report. 

All of the following structures may be 
easily interpreted from their shadows in the 
necks of older children and adults and many 
of them in infancy and early childhood: 

1. The Pharynx. This is easily seen as 
an air containing passage, wide at the top 
where it is continuous with the oral cavity 
and nasopharynx and narrowing somewhat 
below as the vestibule of the larynx and 
pyriform sinuses are reached. It is variable 
in size in the young, as previously stated 
(Figs. 4 and 5). 

2. The posterior border of the tongue 
curves from the oral cavity above, back- 
ward, downward and then slightly forward 
to the base of the epiglottis. 

3. The uvula is often seen differentiated 
from the shadow of the tongue, curving 
downward and backward from the palatine 
arch. 

4. The epiglottis is usually seen at all 
ages and always in adults under all normal 
conditions. When visible, the epiglottic 
vallecula is readily located. 

s. The arytenoid cartilages are always 
visible to some extent, especially in young 
children (Figs. 6 and 7). 

6. The superimposed aryepiglottic folds 
are usually visible as a faint shadow. It 
will be found by the casual observer that 
the arytenoids are very variable as to loca- 
tion in relation with the other soft tissue 
structures. All the reasons for this are not 
certain but their position depends to some 
extent upon the exact point in respiration 
at which the individual stops breathing in 
the case of the adult or older child. In the 
infant and young child, it may depend 
upon the time of the exposure in relation 
with each phase and upon the degree of 
relaxation of the soft tissues of this region. 

7. The superimposed pyriform sinuses 
are found at the lower extremity of the 
pharynx, and below the level of the aryte- 
noid cartilages (Fig. 6). 

8. The thyroid cartilage is usually diff- 
cult to see except by special technique, and 
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its location and exact limits must nearly 
always be approximated. 

g. The vestibule of the larynx is located 
by its boundaries. Its base is at the upper 
border of the ventricular folds. The pos- 
terior limit is at the arytenoids. Its anter- 
ior limits are from the base of the epiglottis 
down to the ventricular folds. 

10. The ventricular folds are usually 
visible if well superimposed (Figs. 6 and 7). 

11. The vocal cords are as easily seen as 
the ventricular bands (Figs. 6 and 7). 

12. The ventricles of the larynx, between 
the two latter shadows should be seen in 
the roentgenograms of all normal adults 
and very frequently in infancy and early 
childhood. According to Hay,!® they are 
much more often visible in the female than 
in the male (Figs. 6 and 7). In this connec- 
tion, we have recently made a very impor- 
tant observation. We have found that in 
the normal adult neck one should always 
see the laryngeal ventricles roentgenosco- 
pically at some time by having the patient 
talk or count for a while. The next step in 
our study was to determine whether or not 
the ventricles would show on phonation of 
the vowel sound “E” used by laryngologists 
in the approximation of the vocal cords, 
and we found that this procedure was so 
satisfactory that it was always possible to 
obtain roentgenograms of the ventricles in 
normal cases. In a recent conversation 
with Dr. Hickey’ we found that he had 
antedated us in this discovery, and more- 
over, he had found that the phonation of 
any of the five vowel sounds would show 
the ventricles clearly, especially that of 
“a,” although we find it more difficult to 
obtain roentgenograms by the use of this 
sound. We believe that the inability to 
observe this space roentgenoscopically or 
roentgenographically under the conditions 
of this test 1s evidence of the presence of a 
growth or inflammatory condition. Con- 
versely, if the ventricles are clearly seen, a 
growth or inflammatory process such as 
tuberculosis, syphilis, diphtheria or strep- 
tococcic infections can be excluded. Ab- 


248 


sence of the ventricles on the roentgeno- 
grams of young children is not proof of the 
presence of a pathological condition, how- 
ever. 

13. The cricoid cartilage may be identified 
by the fact that it is a complete carti- 
laginous ring and its anterior and poster- 
lor extremities are often visible because 
the rays have to pass through more carti- 
lage at these locations. The cartilaginous 
tracheal rings are absent posteriorly. 

14. The lower extremity of the larynx is 
easily determined approximately, as a rule, 
as a straight line representing the lower 
margins of the shadows of the vocal cords. 
Actually, it should be estimated at the 
lower border of the usually invisible cricoid 
cartilage. It is much more difficult to 
outline the lower extremity of the larynx in 
children than in adults. 





Fic. 8. A case of streptococcic laryngitis with tem- 
porary stenosis of the larynx, in a boy aged four 
years. Referred by Dr. Tucker. Endoscopy 
showed extensive infiltration in the larynx extend- 
ing from the ventricular bands to the cricoid level. 
Note the obliteration of the air passage in this 
region. The condition cannot be distinguished 
from acute diphtheria. 
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Acute diphtheritic stenosis of the larynx in a 
young child with suspected retropharyngeal 
abscess. This was our first experience with such a 
case, and we diagnosed it abscess because of the 
increased retrotracheal space, but we should have 
noted the absence of retropharyngeal swelling and 
the haziness in outline in the laryngeal passage. 
Referred by Dr. Gittings. 


Fic. 9. 


15. The trachea is easily seen at all ages, 
and only its extreme upper limits need 
bother anyone. The rings may be seen in 
part in most adults and older children as 
irregularities in the anterior aspect. In 
some older adults the actual rings may 
be visible. 


PATHOLOGICAL CONDITIONS INVOLVING 
THE UPPER RESPIRATORY TRACT 


It is a significant fact that the great 
majority of upper respiratory or neck cases 
in infancy and early childhood are brought 
to us for examination because of obstruc- 
tive symptoms arising in the air passages, 
or less often, dysphagia. In later life, 
hoarseness or dysphonia or aphonia and 
dysphagia are the prominent clinical phe- 
nomena, and much less frequently dyspnea, 
which is usually due to large growths. 
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Fic. 10. Postdiphtheritic stenosis of the upper 
trachea, in a boy aged seven years. There is a 
persistence of stenosis following tracheotomy and 
treatment, but the result was regarded as satis- 
factory. Referred by Dr. Tucker. 


During infancy and early childhood 
there is nothing of particular interest in 
connection with the nonspecific inflamma- 
tions. Of the specific inflammatory condi- 
tions, streptococcic infections, tuberculosis 
and diphtheria are worthy of mention. 

Streptococcic Infections. Streptococcic 
infection of the larynx may cause obstruc- 
tive breathing, and the lateral view of the 
neck is likely to show a decided degree of 
obliteration of the lumen of the larynx. 
The appearance is difficult to differentiate 
from that of the acutest age of diphtheria. 
We have examined only one case of this 
kind and the patient was a child aged four 
years (Fig. 8). 

Laryngeal Diphtheria. The effects of 
diphtheritic infection of the larynx are 
encountered at two periods—the acute 
stage and later on as a condition of cicatri- 
cial stenosis. We have encountered one case 
of acute diphtheritic infection in a child 


aged thirteen months, with a history of 


acute onset of obstructive breathing after 
several days of cough. Retropharyngeal 
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abscess was suspected, and at the time we 
diagnosed the case as one of this condition 
because of slight widening of the retro- 
pharyngeal space. We should have noted, 
however, that the retrolaryngeal space was 
not widened. There was also haziness in 
the laryngeal region and narrowing of the 
laryngeal lumen. At any rate, the case 
presented, roentgenoscopically and roent- 
genographically, the phenomena and ap- 
pearances of high obstruction. This called 
for an immediate endoscopic examination, 
and Dr. Tucker found acute laryngeal 
diphtheria (Fig. 9). 

We have recorded as diagnosed 5 cases of 
postdiphtheritic stenosis, representing the 
more recent cases, although 31 others are 
known to have been examined and passed 
over as negative before we learned its ap- 
pearance. Most all of the 5 cases showed de- 
cided narrowing of the subglottic region of 
the trachea (Figs. 10 and 11), and one of 
them, interstitial emphysema of the soft 





Fic. 11. Postdiphtheritic stenosis of the larynx and 
upper trachea, in a child, aged twenty months. 
Diphtheria one year before. Still under treatment. 
Referred by Dr. Tucker. 
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tissues of the neck. In acute diphtheria 
with membrane the most obstructed region 
is in the neighborhood of the vocal cords 
and immediately below because this is the 
narrowest part of the tract, whereas, as 
pointed out by Hay,” the cicatricial steno- 
sis narrows the least rigid point of the 
neighborhood below the cricoid cartilage in 
the upper trachea, where the cartilaginous 
rings are not complete posteriorly. 

Notwithstanding the ease with which 
such stenoses can be detected and located 
and their caliber estimated, there seems to 
be an almost total lack of knowledge of this 
means of diagnosis. There are certainly 
cases with obstructed breathing referred to 
roentgenologists without diagnoses in 
which postdiphtheritic stenosis is likely to 
be found, and the patient can be referred at 
once for endoscopy and subsequent treat- 
ment on the basis of the roentgenological 
findings. Lack of knowledge of this means 
of diagnosis by the roentgenologist is likely 
to cause delay. 

In children, diphtheria is the frequent 
cause of tracheal stenosis. Scars of tracheo- 
tomy wounds constitute another frequent 
cause. Stenoses of the trachea are not in- 
frequently congenital. Such a case was the 
first in which we ever made a diagnosis of a 
soft tissue lesion of the neck in connection 
with the upper respiratory tract, aside 
from the tracheal deviations due to thyroid 
enlargements. Trauma, such as fractures of 
the larynx and accidental or suicidal 
wounds of the trachea, belong to a later 
period in life than that with which we are 
dealing. 

Tuberculous Conditions. We need not be 
concerned with tuberculous disease of the 
upper air passages in infancy and early 
childhood as it is a manifestation mainly of 
later life. Insofar as the neck is concerned 
our interest centers around the appearance 
of calcification in tuberculous adenitis. As 
a rule, roentgenologists have been inclined 
to view this appearance with passive inter- 
est rather than to regard it as of any 
particular significance. Now that we are 
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justified in placing the stigma of tuberculo- 
sis upon calcifications in lymph nodes in 
practically all, or at least nearly all, in- 
stances on the basis of the investigations 
of Opie,™:?: and others, the appearance 
really becomes of some diagnostic value, 
and may be a fairly reliable substitute for a 
biopsy. The shadows are usually multiple 
and irregularly mottled, and not rounded 
and homogeneous as found so frequently in 
the majority of tracheobronchial lymph 
nodes. In young children they do not have 
to be differentiated from thyroid calcifica- 
tions and submaxillary salivary calculi as 
in adults, although this differentiation is 
easy by location as well as appearance. 

Retropharyngeal and Retrotracheal Ab- 
scess. This condition may be encountered 
at any age, but is due to rather different 
causes at different periods of life. The 
roentgenological diagnosis is practically as 
easy as the detection of a fracture in a long 
bone, and yet there is very little to be 
found in the literature upon the subject. 
Certainly in many of the cases diagnosed 
clinically, the condition can be detected 
roentgenologically before the clinical diag- 
nosis is made or often even thought of. It 
does not seem to be a condition in which 
the diagnosis is made at an early stage as 
a rule, at least in general practice. For 
example, in a recent communication, Green- 
wald and Messeloff® (1929) discuss 55 cases 
of retropharyngeal abscess in children and 
state that every one of these patients was 
brought to their attention with the condi- 
tion undiagnosed. Incidentally, they fail 
to mention the employment of roentgeno- 
logical means of diagnosis in a single 
instance. 

Chevalier Jackson gives as the important 
etiological factors in children spinal caries 
and tonsillar infections in go per cent of the 
cases. There is a free communication from 
the tonsil to the retropharyngeal space 
through the loose tissues and lymphatics 
in this region in the young child. Infected 
and subsequently suppurating or caseating 
cervical lumph nodes and otitis are other 
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frequent causes. As other less common 
etiological factors have been mentioned 
rhinitis and sinusitis. In addition to the 
loose tissues and lymphatic distribution in 
the child, the connection of these lymph 
channels with several retropharyngeal 
lymph nodes is probably the most signifi- 
cant factor in the carrying of infection to 
this region from the various sources named 
and the subsequent suppuration. In the 
adult, the retropharyngeal tissues are thin 
and closely attached to the vertebrae and 
are not conducive to the spread of infection 
from these sources. While perforating 
foreign bodies in the esophagus, such as 
pins, safety pins, jackstones and collar but- 
tons, are well recognized causes of abscess 
in children, the foreign body group are 
probably more potent factors in adults from 
the lodgment of fish bones and other sharp 
mistaken articles of food. 

The diagnosis of retropharyngeal and 
retrotracheal or retroesophageal abscess 
depends upon a decided increase over the 
normal in the soft tissue space in front of 
the vertebral bodies. Naturally, one must 
first exclude a large nonopaque foreign 
body in the esophagus, as a bolus of meat 
or potato, as the cause of such an increase 
in the measurement, and in adults, a large 
growth in the pharynx, hypopharynx or 
esophagus. It should be borne in mind that 
esophageal foreign bodies encroach, for the 
most part, on the retrotracheal or retroeso- 
phageal and not the retropharyngeal space. 
As the esophagus is collapsed, we cannot 
differentiate between retrotracheal and 
retroesophageal abscess without a knowl- 
edge of the history of the case and an 
examination of the esophagus with an 
opaque medium. In the series of cases re- 
ported by Hay"? the retropharyngeal space 
measured from one and one-half to ten 
times the normal for the age (Fig. 12). 

A collection of gas or air is occasionally 
found in the swelling and is of considerable 
value in diagnosis. This may gain entrance 
through the infected wound of a foreign 
body, through spontaneous rupture or 
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through a punctured wound for drainage. 
Such cases have been reported by Iglauer 
and Ransohoff," and Tucker.*’ In one case, 
what would have been otherwise practi- 





Fic. 12. Retropharyngeal abscess in an infant seven 
months old. Glandular or tonsillar origin. Swel- 
ling of neck one week duration. Referred by Dr. 
Tucker. 


cally anonopaque foreign body was clearly 
seen in the gas bubble, because of the con- 
trasting surroundings 

Our series so far comprises 21 cases, 
diagnosed as abscess, 13 being in children 
and 8 in adults, and none of them was due 
to spinal caries. 

We have found it most essential to base a 
diagnosis of retropharyngeal abscess in 
young children upon lateral roentgeno- 
grams made during both phases of respira- 
tion. The retropharyngeal space is usually 
considerably wider on expiration than on 
inspiration when the pharynx 1s full of air, 
as previously mentioned, and the younger 
the child, the more noticeable is this differ- 
ence. A lateral view on expiration alone 
may suggest a retropharyngeal abscess 
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because the retropharyngeal space is com- 
paratively wide, whereas this space usually 
narrows considerably on inspiration, in 
addition to the anterior displacement of the 
anterior portion of the pharynx. This dif- 
ference in the posterior space is due to the 
fact that the tissues are lax and easily 
movable in the very young. In order to 
diagnose abscess, the space must be too 
wide during both phases. As a matter of 
fact, we have made the error in the past of 
diagnosing or suspecting abscess before we 
realized this at a time when we made only 
one lateral view, and our interpretation 
was based on the expiratory phase. Re- 
examination of the child with an exposure 
during inspiration showed that there was 
no abscess (Figs. 4 and 5). 

This respiratory pharyngeal phenome- 
non has often been utilized by us in deter- 
mining from the roentgenograms whether 
or not we have made the exposures at the 
proper phases, especially when there are 
chest signs of high obstruction present, 
although it may not be an invariable test. 
The discovery of the great variations in the 
pharynx has been comparatively recent. 
Its importance was greatly lessened by the 
fact that it did not appear to be an invaria- 
ble finding as our experience grew. Recent 
roentgenoscopic studies were instituted in 
an attempt to show just why the phenom- 
ena were not uniform. We then learned 
that they are accurately associated with 
the two phases only when the child is cry- 
ing in a regular manner. Sobbing or 
“catchy” crying will cause the pharynx to 
open up at irregular intervals during what 
we might readily mistake for an expiratory 
phase. The phenomena are most marked 
during infancy, and the difference in 
pharyngeal size at the two phases grad- 
ually diminishes up to the age of three 
years, when it becomes scarcely noticeable. 

Although it has not been our intention to 
make a study of the nasopharynx, we have 
been interested in some observations of 
Schiller** on conditions which cause en- 
croachment upon the posterior portion of 
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this cavity, and they might well be men- 
tioned in connection with retropharyngeal 
abscess. He states that the postpharyngeal 
tissue shadow is about 1 cm. thick, but does 
not give the age at which this measurement 
is applicable. Adenoid tissue makes a 
marked tumor-like projection into the 
upper pharyngeal cavity. Aside from this, 
the conditions which cause encroachment 
upon the epipharyngeal cavity and cause 
more or less obstruction to nasal breathing 
are, for the most part, bony deformities of 
the base of the skull and the upper cervical 
vertebrae. 

He divides these bony deformities into 
three groups, as follows: (1) All of those 
due to shortening of the base of the skull, 
and they may be congenital or acquired. 
An example of the congenital type is the 
deformity seen in chondrodystrophy. Ex 
amples of the acquired types in early child- 
hood are the occipital sinking in rickets 
and the results of lying on the back too long 
in paralyzed and defective children. The 
curvature of the posterior fossa is accen- 
tuated or kyphotic. (2) Congenital or 
acquired deformities in the upper cervical 
vertebrae, as atlas assimilation, congenital 
luxation of the atlas and rachitic deformi- 
ties. Traumatic dislocation of the cranio- 
vertebral joints is also included. (3) 
Deformities in craniostenosis. 

Foreign Bodies. The subject of foreign 
bodies in the upper air passages and eso- 
phagus has been so thoroughly covered by 
other writers, notably Manges,” and is so 
generally understood, that further mention 
of it in connection with the neck would be 
unnecessary repetition. We take the liberty 
of presenting an abstract of the signs of 
nonopaque obstructing foreign bodies in 
the upper air passages as they have been 
so admirably worked out by Manges,” 
because these same phenomena can be pro- 
duced by other obstructing factors, and 
reference must be made to them. The signs 
of an obstructing body lodging below the 
glottic chink may be summarized as 
follows: 
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Inspiration 
Normal equal aeration of lungs. 
Diameter of bony thorax approximately normal. 
Heart shadow normal in size. 
Diaphragm domes at normal levels for this phase. 


These approximately normal appearances 
are possible because the usual foreign body 
does not obstruct during inspiration. 
Expiration 
Obstructive aeration or emphysema of both lungs. 
Diameter of bony thorax the same or decreased. 
Heart shadow smaller than on inspiration (the re- 
verse of what is seen on normal respiration). It 
is somewhat rotated. 
Both diaphragm domes lower than the levels seen 
on inspiration (the reverse of normal). 


These phenomena are peculiar to foreign 
bodies in the trachea which obstruct during 
the expiratory phase, but they may be 
observed in connection with other causes of 
high obstruction on rare occasions. En- 
larged thymus, diphtheria, tracheal steno- 
sis, retropharyngeal abscess, tumor and 
recurrent laryngeal paralysis in children 
from enlarged thymus almost always ob- 
struct during the inspiratory phase or just 
at the beginning of inspiration, and the 
phenomena are quite different as a rule from 
thsoe of foreign bodies. Both types of 
obstructive phenomena may be artificially 
produced, studied and recorded, as re- 
cently suggested by Crowden and Harris° 
(1929). They call attention to the fact that 
the expiratory phenomena may be produced 
by ultilizing the classical experiments of 
Valsalva (1740) of having the subject fully 
inspire, then close the glottis and try forci- 
bly to expire without letting air escape. 
The heart shadow becomes smaller and the 
lung markings more prominent. The experi- 
ment of Johannes Müller (1838) was the 
reverse, that of having the subject close the 
glottis at expiration and then attempt to 
forcibly inspire. The phenomena would 
correspond to those of inspiratory obstruc- 
tion. The shadows of the heart and vessels 
are larger and the trunk shadows more 
prominent than normal on this forced but 
obstructed inspiration. The phenomena of 
this latter experiment correspond to those 
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usually associated with the obstructive 
conditions, namely, diphtheria, tracheal 
stenoses, retropharyngeal abscess, tumors, 
especially of the larynx, recurrent laryngeal 
paralysis and soft tissue collapse associated 
with enlarged thymus and even enlarged 
thymus itself. In thymic enlargement, 
however, the inspiratory obstructive phe- 
nomena are rarely in evidence from this 
condition alone. As the heart shadow is 
larger than normal during the inspiratory 
phase, the phenomena closely resemble 
those of expiratory obstruction, although 
they are different, and one may not be able 
to distinguish between the two types, ex- 
cept that the domes of the diaphragm, 
while the reverse of normal, are associated 
with a marked pulling in of the ribs, inter- 
spaces, xiphoid and supraclavicular re- 
gions. 

The Thymus. One hesitates at this time 
to bring up for roentgenological discussion 
the time-worn subject of enlarged thymus, 
with the idea of being in the least way dog- 
matic. We believe, however, that from the 
roentgenological standpoint the surface of 
this subject has hardly been scratched, with 
apologies for such a commonplace expres- 
sion. Contrary to the prevailing opinion, 
there seems to be very little positive or 
exact knowledge concerning this structure 
from either the roentgenological or other 
points of view. The laity is much stirred up 
about this structure, pediatrists are much 
alarmed about it, and a large part of our 
diagnostic and therapeutic practice is 
devoted to the administration of a moral 
diagnostic and therapeutic sedative which 
is all too frequently based largely on 
hearsay or personal opinion, often without 
proper foundation. 

There are, however, certain definite and 
well-founded facts concerning the thymus 
which are not sufficiently well known gen- 
erally and which, we believe, deserve due 
consideration. Beyond these, there is one 
school which is insistent that certain dan- 
gers arising from what is apparently ob- 
structed breathing are mechanical in origin 
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and inherent in an abnormally large thy- 
mic gland or one which becomes abnor- 
mally large under certain conditions and 
actually obstructs the trachea, and even 
causes other remote phenomena as asthma 
and pyloric spasm with vomiting. We have 
been compelled to work along this line of 
reasoning, following the studies instituted 
by Lange” in 1911 artd to govern our 
procedures accordingly. We shall certainly 
continue to do this until convinced that we 
are entirely wrong. To do otherwise would 
be to court disaster if this one school is the 
correct one, and no harm is being done if it 
is proved that we are following the wrong 
course. On this basis we have made a spe- 
cial study of the thymus with a view of de- 
termining under just what roentgenological 
conditions it may be regarded as a menace. 
Likewise, we have attempted to formulate 
our thymic technique in such a way as to 
detect other conditions which may present 
symptoms similar to those of enlarged 
thymus. 

A vigorous controversy based upon more 
or less theoretical grounds has raged for the 
past hundred years regarding the exact 
cause of death in cases of supposed status 
lymphaticus or enlarged thymus. Death in 
connection with the thymus has been as- 
cribed to a great variety of causes. The 
causes of death have recently been conven- 
iently abstracted and summarized by Ma- 
rine” (1928). One theory is that it is due 
to the pressure of an enlarged thymus on 
the trachea, blood vessels or nerve trunks 
(Kopp,?? Jackson, 141" Noback).%* An- 
other theory ascribes death to a constitu- 
tional defect manifesting itself through an 
injurious raising of the vagus tone, together 
with a deficiency of the chromaffin system 
and weakness of the sympathetic system 
(Paltauf,?® Wiesel*®). A third theory re- 
gards death as a result of hypersuscepti- 
bility to physical and chemical agents 
(Kundrat, Blake?). A fourth cause is 
anaphylaxis. (Symmers*). A fifth ascribes 
the fatal outcome to an abnormal thymic 
secretion of a general lymphotoxemia 


(Svehla, Escherich’). 
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Our own views are based very strongly 
upon the statements of Jackson, amd cor- 
respond closely with those of many pedia- 
trists who see wisdom in being on the safe 
side of the thymic controversy. We believe, 
therefore, that the thymic menace is 
largely one of tracheal compression. Jack- 
son, in 1907, made the following state- 
ment: “It has been my privilege, with the 
aid of the bronchoscope, to demonstrate 
beyond all doubt on the living patient the 
purely mechanical nature of ‘thymic asth- 
ma’ in one instance. This, of course, does 
not prove that every case has this same 
pathological mechanism, but it does prove 
the occurrence of that which many. ... have 
denied, namely, that a hypertrophic thy- 
mus can compress the trachea sufficiently 
to obliterate its lumen .... it would seem 
more accurate to call it thymic tracheo- 
stenosis.” He further suggested: “‘Let thy- 
mic asthma be applied to cases supposed 
to be associated with neuropathic, convul- 
sive, lymphatic, rachitic, hemic or other 
pathology, if desired, until their exact 
pathological mechanism shall have been 
demonstrated.” In 1915, based upon fur- 
ther observations, Jackson! made the fol- 
lowing statement: “Thymic death under 
anaesthesia attributed to ‘status lympha- 
ticus’ and ‘hyper-thymization of the blood’ 
are nothing more or less than arrested 
respiration due to obstructive pressure of 
the engorged thymus. Artificial respira- 
tion is useless, as air cannot be drawn into 
the lungs, although it can be forced out. 
After death the engorgement factor is not 
evident.” In a recent communication,’ he 
states that “‘over 300 cases since that time 
have been observed bronchoscopically 
showing compression and the purely me- 
chanical character of wheezing, dyspnoea 
and the impending asphyxia from thymic 
pressure.” “The upper orifice of the thorax 
is a rigid ring and coughing, choking and 
hard breathing jam the large thymus into 
this ring and compress the trachea. After 
asphyxia the thymus shrinks because en- 
gorgement is depleted and at autopsy the 
thymus is no longer compressing the tra- 
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chea.” In view of these statements of a 
careful observer of actual conditions in the 
living, we, who have the next best oppor- 
tunity of observation during life, and under 
circumstances conducive to engorgement, 
cannot do otherwise than take the stand of 
thymic compression, or, to use the better 
term of Jackson, thymic tracheostenosis. 

Further confirmation of these views 1s 
found in the anatomical studies of No- 
back. He states that the gland is usually 
cervicothoracic in location and that the 
apex of the wedge-shaped structure passes 
through the upper thoracic outlet in 80 per 
cent of cases. Knowing as we do by roent- 
genological studies that the thymus is 
pushed upward during expiration, it 1s easy 
to see how the apex of the wedge jams up in 
this narrow, bony and rigid outlet and 
compresses other yielding structures in the 
same passageway. Noback believes that 
the broad type of gland described as typi- 
cal of the newborn soon becomes molded 
after the establishment of respiration by 
the expanding lungs into a more elongated 
shape. A thymus that is not broad may 
become thick and press on structures 
behind it. 

The technique previously described for 
the examination of the chests and necks of 
infants and young children was adopted 
because it seemed best fitted for the detec- 
tion of two important conditions—thymic 
enlargement and foreign bodies—and at 
the same time, was perfectly satisfactory 
for all other purposes at this age. The neck 
is very easily included with the chest in this 
technique. The examination as ordinarily 
carried out by most individuals does not 
give the correct data in regard to thymic en- 
croachment. All that it does is to show size, 
and relative size varies with respiratory 
phase and position. As before stated, we 
are now convinced that the examination to 
be thorough must be made in both erect 
and horizontal positions, and as advised by 
Remer and Belden. Moreover, Jackson” 
states that the dyspnea in thymic tracheo- 
stenosis is worse in the erect posture. Most 
of us think that raising the child to the 
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sitting posture relieves obstruction of a 
thymus. What we probably do is extend 
the head and straighten the trachea. In the 
erect posture,one must be careful to see that 
the child does not slouch down, because 1f 
this happens, the large liver of the young 
child pushes up the domes of the dia- 
phragm and causes buckling of the trachea, 
or increases that which 1s already present. 

There are two reasons for examining 
thymic suspects in the posteroanterior 
direction during both phases of respiration. 
In the first place, there is a great difference 
in the width of the shadow of the gland, it 
being much wider in the expiratory phase. 
[fany comparative measurements are to be 
made, this should be based upon the ap- 
pearance at both phases. As a matter of 
fact, however, we pay but little or no atten- 
tion to this view in diagnosis as far as the 
thymus is concerned, and usually only 
when the shadow is thick or dense, sug- 





Fic. 13. 
three weeks, expiratory phase. Note the marked 
deviation of the trachea to the right. It was 
found almost in the midline during the inspiratory 
phase, when the thymic shadow was narrower. 


Referred by Dr. Fife. 


Sagittal view of a thymic suspect, aged 
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gestive of lobation, or causes a lateral de- 
viation of the trachea (Fig. 13). Baetjer,! 
many years ago, was one of the first ob- 
jectors to this view for diagnostic purposes. 
The thymus usually does not obstruct be- 
cause it 1s wide but because it is thick. 
This seems to be one of the most difficult 
ideas to impress upon the minds of so many 
roentgenologists. Jackson" has stated that 
lateral compression of the trachea occurs in 
only about 25 per cent of the cases. This 
would be difficult to detect, and, as pre- 
viously stated, we judge this possibility 
only by the shadow of a thick, lobulated 
gland (Figs. 14 to 17), or the lateral devia- 
tion of the trachea (Fig. 13). 

Secondly, the thymus may not be re- 
sponsible for the obstructive phenomena, 
and the two phases are essential for the 
detection of other causes of obstruction 
which may be suggested by this complete 
examination. The thymus ġy itself rarely 
exhibits any very definite roentgenological 
obstructive phenomena. If it did, the child 
would be in a very dangerous condition all 
the time. If definite obstructive pheno- 
mena are present, there is usually some ad- 
ditional and associated cause, as collapse 
of the soft tissues higher up or recurrent 

paralysis, to be referred to later. In infancy 
it 1s naturally a preponderant structure, 
and, with the exception of cases in which 
hers 4 is a strong history of foreign body, 
retropharyngeal abscess, diphtheria ,whoop- 
ing cough or a few other conditions, it 
is almost always suspected as the cause of 
obstructed breathing, or what is taken for 
obstruction, until it can be excluded. 

The question of cyanosis arising as a re- 
sult of thymic pressure upon large venous 
trunks is worthy of consideration. In cases 
of enlargement of the left lobe, the left 
pulmonary vessels might be pressed upon 
and cause a general cyanosis that could be 
mistaken for the result of a congenital 
heart condition. Noback*® calls attention 
to the close relation between the thymus 
and important blood vessels. On the right 
side the gland is closely applied to the su- 
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perior vena cava, and the left innominate 
vein, and occasionally the superier vena 
cava is imbedded in the posterior aspect of 
the gland. Noback states that in several 
instances he noted evidences of compres- 
sion of the innominate vessels as they 
passed through the upper thoracic outlet, 
and in one specimen the artery was so 
greatly compressed against the trachea 
that it produced a definite furrow across 
the air passage and reduced its lumen. One 
might think it possible for cerebral dis- 
turbances to result from interference with 
the venous return from the neck. 

The lateral view is essential in thymic 
examinations because thickness of the 
gland in relation with the trachea is usually 
the key to the situation. The essential 
roentgenological features of pathological 
enlargement of the thymus are kinking or 
compression of the upper intrathoracic tra- 
chea. Both phases of respiration are neces- 
sary to prove either of these appearances 
because we must compare the tracheal 
caliber at the two periods. During the 
expiratory phase and just as inspiration 
begins, there is a normal collapse of the 
trachea from behind, due to the absence of 
the cartilaginous ring structure on this 
aspect. Jackson!’ states that the tracheal 
collapse in infants is as easy as that of the 
bulb of a medicine dropper, and that the 
normal change in lumen at the beginning 
of inspiration is about 5o per cent, and in- 
volves the posterior or purely membranous 
portion. By bronchoscopic observation the 
lumen is seen to become crescentic instead 
of rounded, with the hollow of the crescent 
posterior. Because of the presence of air in 
the horns of the crescentic lumen, the ap- 
parent collapse, as seen on the roentgeno- 
gram, 1s not nearly as great as the actual 
amount. It will be noted, however, that 
the posterior part of the intrathoracic 
trachea is blurred and not clean cut as com- 
pared to the anterior aspect during the 
period of collapse. 

Our signs of tracheal encroachment or 
potential stenosis from enlarged thymus in 
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Fic. 14. Posteroanterior view, inspiratory phase. Fig. 15. Posteroanterior view, expiratory phase. 


There is nothing unusual in the width of the The shadow of the gland is wider than usual, and 
thymic shadow, and we would pay no attention to one would expect that it is jammed up more or 
this view except that the shadow is dense, denoting less into the thoracic outlet. 


thickness, and decidedly suggestive of lobulation. 





Fic. 16. Lateral view, inspiratory phase. Thereisa Fic. 17. Lateral view, expiratory phase. There is 


slight buckling of the upper intrathoracic trachea more collapse of the upper intrathoracic trachea 
with the head in the proper midposition. than there should be at this phase. Referred by 
Dr. Fife. 


Fics. 14, 15, 16 and 17. Views of a child aged seven weeks, showing the true roentgenological features of 
enlarged thymus with at least potential obstruction. Made in the horizontal position. 
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Nic. 18. Posteroanterior view, inspiratory phase. Fig. 19. Posteroanterior view, expiratory phase. 


There is no abnormal widening of the thymic The thymic shadow is slightly wider, but not ab- 
shadow, although it was much wider in the roent- normal. It is very much narrower than in the 
genogram made in the horizontal position. roentgenogram made in the horizontal position. 





Fic. 20. Lateral view, inspiratory phase. There is Fic. 21. Lateral view, expiratory phase. There is no 
no buckling or narrowing of the upper intra- unusual collapse and no buckling of the upper in- 
thoracic trachea. trathoracic trachea. 


Fics. 18, 19, 20 and 21. Negative thymus in a normal child aged one week. Erect posture technique. Note 
the better lung fields and less jamming of the mediastinal structures upward. 
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the lateral view are the following appear- 
ances: ° 

1. Narrowing of the air space at the 

thoracic inlet on inspiration. 

2. Too great a collapse on expiration. 

3. Buckling of the trachea at either 

phase as it passes over the top of a 
large gland. This appearance must be 
based upon a rigidly enforced tech- 
nique, especially in regard to the 
position of the head (Figs. 14 to 21). 

To these should be added, of course, the 
lateral deviation of the trachea in the sagit- 
tal view. Any one or all of these signs are 
sufficient for diagnosis. Examinations as 
they usually seem to be made do not show 
these exact evidences of pathological en- 
largement. The lateral views during the 
two phases of respiration are also essential 
in the differential diagnosis of enlarged 
thymus and some of the other causes of 
high respiratory obstruction. 

High respiratory obstruction may be due 
to numerous conditions in addition to en- 
larged thymus, and one should not be 
misled when examining an infant or young 
child because of the relative preponderance 
of this gland. Be sure that the examination 
includes every one of the possibilities that 
can be discovered before concluding that 
the clinical phenomena are of thymic ori- 
gin. Some of the other conditions, it 1s 
true, cannot be found roentgenologically, 
and if the thymic size and tracheal rela- 
tions do not explain the symptoms, or if 
they persist after what seems to be ade- 
quate treatment, further search by clinical 
or bronchoscopic means should be advised. 

One should always have in mind the fol- 
lowing conditions when examining an in- 
fant or young child with apparently 
obstructed breathing: Opaque and es- 
pecially nonopaque foreign bodies, retro- 
pharyngeal abscess, tracheal or laryngeal 
stenosis, recurrent laryngeal paralysis, 
relaxed upper respiratory soft tissues, 
especially in rachitic children, asthma, 
whooping cough, meningitis and congenital 
heart conditions. Foreign bodies need not 
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be discussed, as we find that the work of 
Manges™ covers this subject completely. 
Retropharyngeal and retrotracheal ab- 
scesses have been referred to already in 
detail. The tracheal and laryngeal stenoses 
include those due to diphtheria, strepto- 
coccic infection,and the edematous tracheo- 
bronchitis from influenza, stearate of zinc 
and other irritants (Jackson) and congen- 
ital narrowing. 

Asthmatic cases are likely to be most 
confusing to the roentgenologist because, 
during attacks, the phenomena at the two 
phases of respiration may be quite similar 
to or the same as those of high obstruction. 
Asthma may be blamed on the thymus 
whether there is any connection or not. 
Whooping cough produces a mild tracheo- 
bronchitis and spasm of the glottis, which 
may be misleading at times. 

It may seem strange that meningitis 
should be confused with thymic enlarge- 
ment, but we have examined one case in 
which such confusion occurred. A child 
seventeen days old was admitted to the 
Hospital as an emergency case because of 
sudden onset of marked cyanosis, catchy 
respiration and occasional twitching of the 
extremities followed by generalized con- 
vulsions. Enlarged thymus was supected. 
Roentgenological examination showed no 
thymic enlargement and the lungs were 
negative. Roentgenoscopically, there was 
fixation of the domes of the diaphragm at 
irregular intervals, but they usually moved 
symmetrically and did not seem to be 
flattened. The mediastinal structures did 
not deviate with either respiratory phase. 
The child died shortly after examination 
and admission. Post-mortem cisternal 
puncture showed acute streptococcic men- 
ingtitis. If this child had been treated on 
the basis of the clinical diagnosis alone we 
or our treatment might have been blamed 
for the death. 

Recurrent laryngeal paralysis is not an 
infrequent complication of enlarged thy- 
mus and is a most elusive condition because 
it cannot be detected by roentgenological 
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Fic. 23. 


Fics. 22 and 23. Lateral views of both respiratory phases of a case of enlarged thy mus complicated by 
recurrent laryngeal paralysis, in a child aged four months. By roentgenoscopy in the sagittal direction 
there was no shifting of the mediastinal structures. In the sagittal roentgenograms the heart shadow 

was somewhat smaller on expiration, which was suggestive of high obstruction, but there was about 
a normal amount of lung emptying. neers by Dr. Jackson. Fic. 22. Expiratory phase. The trachea 
is fairly well open throughout. Fic. 23. Inspiratory phase. The thymus appears thick and there is a 
moderate encroachment on the r i which is the reverse of what is usually found in thymic enlarge- 


ment. The thymus did not seem to explain all of the phenomena, and endoscopy was necessary. By 
direct examination, Dr. Jackson found a left recurrent laryngeal paralysis. 


examination. The roentgenologist should 
have itin mind, however. We have encoun- 
tered 3 cases. If the clinical signs suggest 
high obstruction and the roentgenological 
evidence is more of less corroborative, on 
the one hand, and persist following what 
has apparently been an adequate amount 
of treatment, on the other, an endoscopic 
examination should be advised. At the 
examination before treatment, the thymus 
will, of course, be found enlarged, but this 
will not explain all of the roentgenological 
findings (Figs. 22 and 23). 

Recurrent paralysis is, of course, due to 
the thymic pressure. Ordinarily it persists 
after the gland has been reduced by treat- 
ment to a size which appears to be safe 
against pressure. The persistence of symp- 


toms is then not due to thymic pressure and 
further treatment may not avail. Accord- 
ing to Jackson," recurrent paralysis is 
more serious in children than in adults 
because of the loose structures of the 
laryngeal and pharyngeal tissues in the 
former which aid in the obstruction. If it 
persists for three or four months it is likely 
to be permanent. Bilateral recurrent par- 
alysis is rapidly fatal unless immediate 
tracheotomy is performed. Jackson! has 
had to perform tracheotomy three times 
for bilateral paralysis but never for unila- 
teral involvement. No cases have had to be 
operated on since the advent of roentgen 
therapy. Bilateral recurrent paralysis may 
explain some of the thymic deaths, and we 
are inclined to believe that it is very 
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likely the most frequent participating 
factor. ° 

The recurrent laryngeal nerves are prac- 
tically the only ones likely to receive dan- 
gerous pressure from the enlarged gland as 
they pass through the upper thoracic inlet. 
Boyd calls attention to the frequent possi- 
bility of this complication, from anatomical 
studies, and to the clinical observation of 
the frequency of inspiratory stridor, 
hoarseness or a crowing cry suggestive of 
spasm of the vocal cords from irritation of 
the recurrnt laryngeal nerves. In our own 
cases, either the right or the left nerve has 
been involved, with paralysis, showing 
that either or both can be dangerously 
pressed upon. If a goiter in the neck, free 
from bony confines, can cause recurrent 
paralysis, it is easy to understand how the 
apex of the thymic wedge pressing on all of 
the structures passing through the bony 
ring of the superior thoracic inlet can still 
more readily produce dysfunction of these 
nerves. 

Attention has been called to the part 
that the loose tissues of the upper respira- 
tory tract of the infant and young child 
play in retropharyngeal abscess, recurrent 
paralysis and in the variable retropharyn- 
geal shadow at different periods of respira- 
tion. This characteristic is found in con- 
nection with the pharyngeal tissues, the 
vocal and ventricular folds and the ary- 
epiglottic folds. While it does not in itself 
cause any definite obstacle to breathing, 
still, under the stress of obstruction any- 
where in the upper respiratory tract, it 
tends to collapse and undoubtedly does 
become an intensifying factor. Jackson!” 
states that the collapse of loose tissues may 
aid in the obstruction in any case in which 
the child has to pull hard on inspiration. 
Otherwise the loose tissues do no harm ex- 
cept sometimes to cause a noise which may 
be mistaken for obstructive breathing. We 
have recognized this sound in suspected 
enlarged thymus cases in which we failed 
to find the signs of obstructive enlarge- 
ment. According to Jackson, marked 
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collapse is seen most often in association 
with rickets. We would expect, therefore, 
that rachitic cases would show the most 
obstructive signs with the least thymic 
compression, and they would have, there- 
fore, the added danger of the collapse of 
the soft tissues. 

In the necks of many infants we have 
noticed that the shadow of the tips of the 
arytenoid cartilages touched the lower 
aspect of the margin of the epiglottis, es- 
pecially at the beginning of inspiration. 
This is a position assumed during the 
swallowing act, and the appearance was, 
when first detected by us, regarded as a 
possible evidence of soft tissue collapse, but 
it was later noted in many clinically normal 
infants. We have regarded it as abnormal 
and as an evidence of collapse only when 
there is an associated lack of air in the 
laryngeal vestibule. This combination has 
been noticed recently in some cases of 
enlarged thymus, but we are not yet pre- 
pared to state emphatically that it is al- 
ways abnormal. 


SUMMARY 


1. Roentgenological studies of the chests 
of infants and young children should al- 
ways include the neck, in order to detect 
possible obstructive lesions in the upper 
respiratory tract that may explain, in part 
or entirely, suspected intrathoracic condi- 
tions. In older children and adults, 
inclusion of the upper tract is necessary in 
corte groups of cases. 

As the subject of the examination of 
ti neck is a broad one, the findings in 
only the very young are discussed at this 
time. The esophagus in not included. 

3. The literature on this subject is very 
meager. 

4. The basis for the detection of upper 
respiratory conditions is complex. The soft 
tissues of the neck surround a more or less 
rigid air containing passage,—the pharynx, 
larynx and trachea, which can be visibly 
encroached upon: a collapsed potential 
space,—the esophagus, can be filled by 
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opaque media; the dense vertebrae occupy 
a fixed relative position for estimating dis- 
placements and making measurements; 
clear views are easily obtainable of the in- 
trathoracic trachea and its relations; and 
certain phenomena observable in the chest 
may be associated with or due to obstruc- 
tions in the upper air passages. 

5. A uniform and comprehensive tech- 
nique is essential and 1s described. 

6. A study of the normal is necessary as 
a basis for the diagnosis of pathological 
conditions. 

7. The following structures are easily seen 
in roentgenograms of the neck at ages 
when their detection is important: The 
posterior border of the tongue, uvula, pha- 
ryngeal cavity and its walls, epiglottis, 
aryepiglottic folds, pyriform sinuses, laryn- 
geal vestibule, ventricular and vocal folds, 
laryngeal ventricles and the lower limits of 
the laryngeal cavity. 

8. The following pathological conditions 
amenable to roentgenological diagnosis are 
discussed in detail: Streptococcic laryngi- 
tis, acute diphtheria, postdiphteritic and 
other forms of stenosis, tuberculous adent- 
tis with calcifications, retropharyngeal and 
retrotracheal abscess, encroachments on 
the nasopharynx, foreign bodies and the 
thymus. 

g. The stand is taken that thymic death 
is due largely to obstructive tracheosteno- 
sis, but is usually assisted by other factors 
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aiding in upper respiratory obstruction. It 
is realized that much of the diagnosis of 
enlarged thymus is based upon inadequate 
examinations. A comprehensive technique 
is described. 

10. The only definite or reliable signs of 
an enlarged or potentially obstructive thy- 
mus are narrowing of the trachea at the 
upper thoracic outlet on inspiration, too 
great a collapse on expiration or buckling 
at either phase, as shown by the lateral 
view, or lateral deviation of the trachea 
shown in the sagittal view. 

11. The preponderant thymus of infancy 
and early childhood may be blamed for 
obstructive phenomena for which it is not 
responsible or which aid in the obstruction 
or cause a persistence of the symptoms 
after subsidence of the gland by treatment. 
In this connection, the examiner must have 
in mind the following: Foreign bodies, 
retropharyngeal abscess, tracheal and la- 
ryngeal stenoses, recurrent laryngeal par- 
alysis from the thymus, the relaxed soft 
tissues of the pharynx and larynx in the 
young, asthma, whooping cough, meningi- 
tis and congenital heart conditions. 

12. Many new aspects of the condition 
have become apparent in our studies of the 
thymus, and we realize that it is a research 
problem with many intricacies which need 
further investigation. This presentation is, 
therefore, of the nature of a preliminary 
report. 
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DISCUSSION 


Dr. CHEVALIER Jackson, Philadelphia. The 
clinical records of the bronchoscopic clinics 
afford an abundance of clinical evidence to 
support every statement made by Drs. Pan- 
coast and Pendergrass. One statement, par- 
ticularly, is corroborated by hundreds of cases, 
namely, “This structure has been blamed for 
much for which it is not responsible.” Many 
children coming in with a diagnosis of thymic 


hypertrophy have been found to have some 
other condition, such as foreign body; adeno- 
pathic compression; stenosis; tuberculosis; 
papillomata of the larynx; recurrent larynge- 
al paralysis; congenital laryngeal stridor; con- 
genital stenosis, in some cases of the larynx, in 
other cases of the trachea, in still others of the 
bronchi. In some of these cases the thymus was 
hypertrophied but was not the cause of the 
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symptoms. In a second group the thymus had 
been enlarged but had been reduced by radia- 
tion without improving the symptoms of which 
it was not the cause. In a third group of cases 
the thymus was well within normal limits and 
had never been hypertrophied. All three 
groups of cases were illustrations of blaming the 
thymus for things for which it was not responsi- 
ble. Nevertheless, the thymus, when hyper- 
trophied or congested, does produce stridor, 
dyspnea, and if not treated skilfully, death by 
asphyxia; and I am sorry to say these latter 
cases are more frequent than is realized, though 
they are not so common as they were before the 
discovery of the efficiency of roentgen treat- 
ment of thymic hypertrophy. During asphyxia 
the engorged thymus is jammed up into the 
bony ring of the upper thoracic aperture. After 
death the somewhat shrunken thymus retreats 
downward and the compression may not be 
evident at autopsy, though I have seen and 
published cases in which it was evidenced at 
autopsy by the dinge in the trachea. 
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Of all the theories on the mechanism of 
thymic death, I can say only that they are 
theories. It is a fact, a clinical fact, that the 
hypertrophied thymus does compress the 
trachea, sometimes to the extent of complete 
occlusion. Hundreds of times, since the initial 
observation quoted in the paper, I have seen 
it with my own eye at the bronchoscope; often I 
have pushed the bronchoscope through the thy- 
mic compression stenosis to keep the child from 
asphyxiating until I could do a trucheotomy. 

The clinical signs which are absolutely 
diagnostic of obstruction in the larynx and 
upper trachea of all the types mentioned by 
Drs. Pancoast and Pendergrass are these: 
indrawing at the suprasternal notch, around the 
clavicles, in the intercostal spaces, and in the 
epigastrium. The latter produce the so-called 
“funnel-breast,” but the milder degrees of 
obstruction may produce only the indrawing 
at the suprasternal notch. It is absolutely 
diagnostic of high obstruction and it occurs in 
absolutely no other form of dyspnea. 
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A CLINICAL AND ROENTGENOLOGIC CONSIDERATION 


OF PULMONARY INFARCTION* 
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ETIOLOGY AND COURSE 


EMORRHAGIC infarction® of the 

lung is usually the result of embolic oc- 
clusion of a branch of the pulmonary 
artery, although it may follow thrombosis. 
Peripheral venous thrombotic processes 
and intracardiac mural thrombosis 
are common sources of emboli. Passive 
congestion of the lung, from whatever 
cause, greatly favors infarction. It 1s 
especially common in cardiac disease be- 
cause of the presence of passive congestion, 
the frequent occurrence of intracardiac 
thrombosis and vegetation of valves, 
and the enfeebled return flow of venous 
blood which predisposes to peripheral 
venous thrombosis. Signs of pulmonary in- 
farction may precede clinical evidence of 
thrombosis by several days or this evidence 
may never be apparent. Femoral thrombosis 
or thrombophlebitis and uterine venous 
thrombosis are common sources of emboli 
after child-birth. After operation, throm- 
botic processes in the prostatic and pelvic 
plexuses and femoral veins are potent 
sources of emboli. 

Pulmonary infarcts are rarely single; 
they usually occur in groups of from ten to 
twenty. They are most common in the 
lower lobes, especially along the sharp 
margins of the lung and the borders of the 
interlobar clefts, and are wedge-shaped, 
with the apex toward the hilus and the 
base toward the pleura. Fibrinous pleuritis 
occurs early over the infarcted area. The 
wedge-shaped infarct is blackish-red, lacks 
crepitation, and at its apex a bronchus and 


a branch of the pulmonary artery occluded 
by an embolus may be seen. 


It is well known that occlusion of a 
branch of the pulmonary artery is not 
always followed by infarction. The expla- 
nation for this may not be apparent, 
although the general opinion is that passive 
congestion of the lung is usually the deter- 
mining factor in bringing about hemor- 
rhagic infarction. As a rule, collateral cir- 
culation in a normal lung is sufficient to pre- 
vent its occurrenceeven when large branches 
are occluded. It is difficult to produce in- 
farction experimentally in healthy animals 
with artificial pulmonary emboli. Virchow 
produced infarction with infected emboli. 
Experiments by Karsner and others, in 
which emboli were placed in the pulmonary 
arteries of animals with normal and with 
congested lungs showed that the cir- 
culatory changes in the first twenty-four 
hours were identical. After this, however, 
speedy resolution occurred in the normal 
lung, whereas in the congested lung in- 
farction took place. This explains why, 
in certain cases, all the symptoms of the 
lodgment of an embolus may occur without 
the development of evidence of infarction 
that can be elicited by physical or roent- 
genologic examination, and the patient, 
in a short time, may be free from all pul- 
monary symptoms. 


If the adjacent pulmonary tissue is 
healthy and the infarct is small, after a 
period of a few weeks no trace of its occur- 
rence will be apparent, aside from slight 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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pigmentation. Larger infarcts may be fol- 
lowed by necrosis, granulation and deep 
linear cicatrices. Of considerable impor- 
tance is the frequent occurrence of residual 
pleural thickening and adhesions. General 
pleuritis may spread from the base of the 
infarct, and a serofibrinous, hemorrhagic, 
or purulent exudate may occupy the 
pleural space, compressing the lung. The 
infarct may break down and result in per- 
foration of the pleura. The communication 
of pulmonary infarcts with the bronchi 
permits the entrance of pyogenic and 
putrefactive bacteria; this often results in 
abscess and gangrene. Occasionally seques- 
tration of an infarct occurs secondary to 
peripheral suppuration or gangrene.’ 

Calcification® rarely occurs in pulmonary 
infarction. It has been observed in osteo- 
porosis and other disturbances of calcium 
metabolism that as a rule infected emboli, 
even if they completely occlude an artery, 
result in so much inflammatory change that 
the mechanical sequences of infarction are 
overshadowed from the beginning and 
suppuration occurs. Bacterial emboli are 
sometimes seen in capillaries in cases of 
pyemia without demonstrable structural 
change in the surrounding lung. 

Certain circulatory disturbances which 
favor peripheral venous thrombosis and 
pulmonary infarction take place in surgical 
cases and deserve mention. First of all, 
the so-called respiratory pump” is inter- 
fered with when the abdominal cavity is 
opened, for the abdominal muscles are of 
considerable significance in the physiology 
of respiration, and they in turn normally 
aid in the return of venous blood to the 
heart. Other factors, such as general an- 
esthesia, limitation of excursion of the 
thorax by bandaging, the patient’s inability 
to ventilate the lungs because of pain in 
the wound,’ recumbent posture, and en- 
forced quiet, greatly favor pulmonary 
congestion and peripheral venous throm- 
bosis. Trauma to tissues during operation 
favors thrombosis in the smaller veins. 
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SYMPTOMS AND PHYSICAL SIGNS 


The clinical picture of fatal pulmonary 
embolism when once seen is not easily for- 
gotten. The patient may cry out at the 
time of the lodgment of the embolus and 
grasp the precordium with an expression 
of great anguish, or he may gasp for 
breath, and become suddenly deadly pale 
and pulseless. 15 Death usually ensues 
immediately, although the fatal outcome 
may be delayed several minutes or hours. 
The outcome is determined by the size of 
the vessel which the embolus enters and 
according to whether the vessel is partially 
or completely occluded. The patient may 
survive one or more emboli and succumb to 
succeeding ones. The associated condition 
of the other organs, especially the heart, 
definitely influences the outcome. Lemon 
and Willius found that myocardial injury 
was present in 42 per cent of cases of fatal 
pulmonary emboli occurring at The Mayo 
Clinic. 

In nonfatal pulmonary embolism there is 
usually an abrupt onset of dyspnea and 
severe pain in the chest. Early there are 
fewer physical signs than the degree of 
dyspnea would suggest. Fever is often 
absent; when present, it is not high, except 
in the advent of infection. Leucocytosis 
(12,000 to 20,000 cells for each cubic 
millimeter) is usually found. Pain, usually 
of the pleuritic type, is commonly present 
from the onset, although it may be delayed 
or absent. Hemoptysis is of frequent 
occurrence and is exceedingly helpful in 
establishing the diagnosis. Bloody sputum 
may appear in a few hours or may be 
delayed for twenty-four hours or longer. 
Extensive infarction may occur without 
hemoptysis or the production of sputum of 
any type.’ Often the blood is considerable 
in quantity and may be dark and clotted, 
although not infrequently only streaks of 
blood are seen.45 One should always be 
suspicious of pulmonary infarction in any 
case in which there is cardiac decompen- 
sation and hemoptysis. Respiration is 
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usually shallow, rapid and painful. The 
patient*is often found sitting up in bed, 
which is not common in pneumonia. 
Cyanosis is usually present, at least at the 
start. The heart sounds are often weak, 
in rapid succession and accompanied by 
murmurs. The pulse is rapid, small, and 
feeble, and at times irregular. The mind 
is usually clear but in the fatal forms of 
embolism, coma and convulsions may pre- 
cede death. In weakened patients, par- 
ticularly in case of cardiac decompensation, 
rapid, fatal cardiac failure often follows 
pulmonary infarction.’ Hamman reported 
infarction shortly after an attack of angina 
pectoris. He called attention to a char- 
acteristic pulse and temperature curve, 
and pointed out that the pulse rate first 
rises rapidly, that later it falls, and that 
the temperature rises as the pulse rate falls. 
He also noted that pulmonary embolism 1s 
common in endocarditis from Streptococcus 
viridans but that even when the emboli 
contained bacteria, pulmonary abscess did 
not result. Diseases of the blood which 
predispose to thrombosis, polycythemia 
particularly, and chlorosis, predispose to 
embolic phenomena of the lung. The 
practically constant accompaniment of pul- 
monary infarction by pleuritis should be 
emphasized.'’ Pleuritis is responsible for 
the early pain and pleural friction rub. 
Later, fluid in large or small amounts 
is usually found in the pleural space. A 
great many authorities have expressed the 
belief that a large percentage of cases of 
postoperative pleurisy are secondary to 
infarction. Miller, in 1902, called attention 
to this, and reported 8 cases, with several 
from the literature, of postoperative pleur- 
itis which developed on a basis of 
infarction. Many authors, including Ham- 
man, feel that postoperative pneumonia 1s 
usually of embolic origin. The occurrence 
of pulmonary infarction following radical 
mastoidectomy, especially when the lateral 
sinus has been opened or exposed, has been 
noted and reported by several observers.!! 7! 

For several hours after nonfatal pul- 
monary embolism has occurred, there are 
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often no abnormal physical signs‘ in the 
thorax. The excessive dyspnea, usual 
cyanosis, marked acceleration of the pulse 
rate and the absence of local manifestations 
during the first few hours suggest the lodg- 
ment of an embolus in a pulmonary artery. 
The explanation for this phenomenon 1s 
readily seen. It takes some time for second- 
ary changes to occur in the lung and pleura 
following arterial occlusion, and in the 
meantime the bronchi and alveoli are air- 
containing. It is also common for embolism 
to occur without infarction. It has been 
shown experimentally and pathologically 
that in twenty-four to thirty-six hours 
adequate compensatory circulation 1s 
established in many cases in which the 
lung was normal previously. In those 
cases abnormal physical or roentgeno- 
graphic data may be lacking entirely. A 
pleuritic friction rub is one of the earliest, 
most common and most reliable physical 
signs. This is usually heard at the base on 
the affected side. Osler stated that şo 
per cent of the infarctions occur in the base 
of the right lung. When pleuritis has 
developed, as indicated by the friction rub, 
there is limitation of respiratory excursion 
on the affected side. Vocal fremitus may 
be decreased, due to pleuritis, often with 
effusion, and may be increased when 
consolidation takes place in a large infarct. 
In certain cases impairment of resonance 
develops. The area of impaired resonance 
does not advance as in pneumonia™ unless 
there is a complicating pleural effusion, or 
unless fresh infarctions develop. The area 
of dullness, if these complications do not 
occur, disappears in two or three days." 
Large infarcts may give rise to flatness on 
percussion. Tympany may be noted in 
cases in which necrosis and abscess forma- 
tion take place. Preéxistent rales from 
passive congestion in cardiac disease are 
common. Fine crackling rales may be pres- 
ent in the infarcted region. Breath sounds 
are usually diminished or absent but return 
later when the effused blood is absorbed 
and the rales become coarser over the 
region involved. 
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CLINICAL DIAGNOSIS 


The clinical diagnosis of pulmonary 
infarction in the typical case with acute 
dyspnea, pleuritic pain and friction rub, 
rapid pulse and circulatory embarrassment, 
gross expectoration of pure blood, espe- 
cially ifit is dark and clotted, is fairly easy. 
The diagnosis also is obvious when this 
occurs after the eighth, and up to the 
twenty-first day after operation, especially 
an abdominal operation, when the patient 
has been having normal convalescence. 
Wharton and Pierson mentioned a premon- 
itory slight rise in temperature preceding 
this postoperative accident. It is not un- 
common, however, for patients to come to 
necropsy with infarcts not previously 
recognized.’’ These cases of unrecognized 
infarct are usually complicated, or for 
some unaccountable reason fail to present 
characteristic symptoms and signs. Pul- 
monary infarction is often not recognized 
in patients who are very ill or in extremis 
for periods of several days. The later 
complications of infarction, such as ab- 
scess formation, empyema, large pleural 
effusions and associated pneumonia, often 
cloud the picture so that in the absence of a 
clear history of the onset, it is impossi- 
ble to be certain that infarction was the 
primary pathologic process. It is also true 
that these complications may come on so 
quickly and so overshadow the usual symp- 
toms that diagnosis is difficult. Infarction 
during the acute stage must be dis- 
tinguished from pneumonia, particularly 
if the infarcts develop soon after operation 
and are multiple. This is especially true 
when the emboli are infected or if there 
are other associated septic conditions. 
Coronary occlusion may closely simulate 
pulmonary infarction; in fact, the latter 
may occur as a complication of it. Like- 
wise angina pectoris may offer difficulties 
in differentiation. Pulmonary tuberculosis 
and neoplasms, aortic aneurysm with 
rupture, or massive atelectasis, may at 
times give rise to clinical pictures ‘which are 
confused with those of pulmonary in- 


B. R. Kirklin and Louis S. Faust 


Marc, 1930 
farction. The ordinary forms of dry pleu- 
risy or pleurisy with effusion and enipyema 
are readily recognized as such; the problem 
is to exclude embolic processes as the basis 
of these conditions, which admittedly 
may be impossible. 


ROENTGENOGRAPHIC DIAGNOSIS 


The roentgen ray has proved to be a 
most valuable adjunct in demonstrating 
the pathologic changes which take place in 
the lung and pleura in pulmonary infarcts 
and their complications. Its use has been 
limited chiefly to the last decade and the 
development of efficient portable apparatus 
has been the contributing factor toward 
making the use of this valuable adjunct 
possible when it is most needed. Even 





Fic. 1. Pulmonary infarction complicating cardiac 
disease with decompensation. Five days pre- 
viously the roentgenologic examination did not 
reveal unusual shadows in the pulmonary fields. 
A few hours previously there was a sudden increase 
in dyspnea, and development of a severe pain in 
the right side of the thorax followed shortly by 
hemoptysis. The shadow appearing in the region 
of the upper lobe of the right lung is a perfect 
picture of infarction. There is also some increase 
in density in the lower lobe of the right lung. 
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Fic. 2. Same case as that shown in Figure 1, five 
days later. Marked increase in the density of the 
upper lobe of the right lung, the result, at least in 
part, of the interlobar pleuritis accompanying the 
infarction, possibly with some effusion. There 1s 
marked increase in the density in the lower lobe 
of the right lung due to thickened pleura. 


very sick patients may now be examined, for 
often it is easier and safer for the patient 
to undergo roentgenographic examination 
of the thorax than to undergo the exertion 
of extended general examination. 

When typical, an infarct appears as a 
large triangular shadow, with its base to- 
ward the axillary line, and it may occupy a 
large part of a lobe (Figs. 1 and 2). There 
is frequently so much surrounding in- 
flammation that an infarct may not be 
distinguishable from a pneumonic process 
(Fig. 3). Wessler and Jaches stated that 
not every extensive shadow in the lung 
occurring in cardiac disease should be con- 
sidered an infarct because varieties of 
pneumonia do occur which are atypical 
clinically and which may, like infarcts, be 
terminal. Unfortunately the roentgen ray 
does not reveal the true nature of the 
lesions. Rieder and Rosenthal pointed out 
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that hemorrhagic infarcts occur frequently 
in lungs with passive congestion, and for 
this reason fail to cast clearly outlined 
shadows. The passively congested lung 
is of almost the same density as the in- 
farcted region, hence differentiation of 
tissue becomes extremely difficult. They 
stated that infarcts manifest themselves 
usually in the lowest part of one or the 
other lung, together with an associated 
pleural effusion. They described two chief 
types of shadows: a sharply defined tri- 
angular-shaped shadow with centrally di- 
rected apex, and a round or egg-shaped 
shadow. In the latter case the base lay 
anterior or posterior, with the apex directed 
sagittally. These occur on the borders of 
the lobes and more often on the right side. 
They must be distinguished from early 
pneumonia and thickened pleura and, when 
the shadow is round, from tumor, abscess, 
echinococcus cyst, syphilis and interlobar 


Fic. 3. Same case as that shown in Figures 1 and 2, 
twenty-six days after date of Figure 2. Multiple 
embolic episodes have taken place. A dense 
shadow occupies the region of the right lower lobe 
and in the lower lobe of the left lung is a suspicious 
shadow. 
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effusion. If an infarct goes on to abscess 
formation it is more easily demonstrated 
by the roentgen ray. 

Assmann stated that he has demon- 
strated few infarcts with the roentgen ray. 
Until the more general use of the portable 
roentgen-ray apparatus, roentgenograms 
were made of only a few suspected in- 
farcts as most of the patients are very ill 
and transportation to the roentgen-ray 
laboratories of a hospital is contrain- 
dicated. The danger of liberating further 
emboli from the primary site of thrombosis 
is very real; hence, any extensive move- 
ment of the patient is to be avoided. 
Kohlmann, in 1924, was one of the first to 
give detailed reports of cases of infarcts 
diagnosed by the roentgen ray. He 
described. 10 cases, most of which came to 
necropsy, in which the diagnosis was con- 
firmed. The roentgenograms showed 
shadows as described. Most of his patients 
had decompensated hearts. There was 
predominant involvement of the right 
lung, particularly the right middle and 
lower lobes. In 2 cases the infarct was 
unsuspected clinically. The condition in 
one case was followed by means of repeated 
roentgenologic examinations over a period 
of several months; there was very little 
change in the appearance of the shadow. 
The patient finally died, and an infarct was 
found in the region suspected. Kohlmann 
concluded that in many cases the roentgen- 
ray picture of pulmonary infarct is recog- 
nizable and that in certain cases that 
are atypical clinically, it may be of great 
diagnostic aid. Unverzagt reported 3 
cases of unusual interest. The patients 
gave clear histories of pulmonary embolism 
with infarction occurring soon after acute 
thrombophlebitis had invaded ancient 
varicosities of the extremities. Years 
afterward he found shadows in the lungs 
which he interpreted as organized ini- 
farcts at the time of examination. He 
directed attention to the residual thickened 
pleura, with adhesions that accompanied 
the shadows. In all of the cases the base 
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of the right lung was involved. Casellas 
reported a case in which tħere was an 
annular shadow due to thickening of the 
pleura, which at necropsy had as its base a 
hemorrhagic infarct. Wharton and Pierson 
reported 9 cases of nonfatal postoperative 
pulmonary embolism in which they de- 
scribed what they considered pathogno- 
monic roentgenologic signs of infarction. 
The first noticeable change they pointed 
out was clouding of the costophrenic 
angle; the rest of the lung was clear. They 
also emphasized that repeated films must 
be taken in many cases because, like the 
physical signs, the roentgenologic data 
may be scant even in the presence of 
marked constitutional symptoms. This 
paucity of data, they stated, is one of the 
characteristics of the disease. The cloud- 
ing of the costophrenic angle usually 
appears within twenty-four hours after the 
onset of symptoms, when physical signs 
are very slight; hence they believe that the 
roentgen ray is of distinct value in early 
diagnosis. When a large vesselis plugged 
by an embolus large areas of increased 
density appear at the base. These areas, 
they say, are clearly defined and they con- 
sider this another characteristic feature. 
They expressed the belief that the opacity 
is less than that of the shadows observed in 
pneumonia. The increase or decrease in 
size of this area of density is concomitant 
with the patient’s condition and if re- 
peated, superimposed infarction takes 
place, and an area of increased den- 
sity is found after each attack. Pleural 
changes take place in from four to ten 
days and become very marked. Many 
thickened bands develop. No matter how 
small the infarct, the pleura is always 
involved. The lung, they stated, usually 
clears up in ten to fourteen days, but the 
pleural changes persist a great deal longer. 


REVIEW OF TWENTY-FIVE CASES 


The foregoing covers, from a practical 
standpoint, the facts thus far known re- 
garding pulmonary infarction. The chief 
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Fic. 4. Day of onset of pulmonary symptoms of 
pulmonary infarction and abscess formation fol- 
lowing radical mastoidectomy. The triangular 
shadow can be well seen in the lower lobe of the 
right lung. In the medial portion of the shadow 
is an area with a moth-eaten appearance which 
represents abscess formation. There is dense 
clouding of the costophrenic angle and increased 
density at the periphery. 


purpose of this study is the analysis of the 
salient features, from a clinical and roent- 
genologic standpoint, of 25 cases of pul- 
monary infarction, records of 8 of which 
were completed at necropsy. In 17 cases, 
the infarction’ took place following a sur- 
gical operation, and in 6 cases the accident 
occurred in patients suffering with cardiac 
decompensation. 

Eighteen (72 per cent) of these patients 
had definite hemoptysis. It was present in 
twelve (61 per cent) of the 17 postoperative 
cases, and ¢ of 6 of the cardiac cases. A 
pleuritic type of pain was present in 76 per 
cent (19 of 25). In the remaining 6 cases, 
the pain was slight or absent. A pleuritic 
rub was definitely heard in 44 per cent of 
the cases (11 of 25). 

The time of infarction after operation 
averaged eight to twelve days. A premon- 
itory rise of temperature was not constant. 
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Fic. 5. Same case as that shown in Figure 4, three 
days later. Marked increase in the size of the 
abscess cavity is shown. The surrounding infiltra- 
tion is well delimited and dense. 


There was usually some rise of temper- 
ature (100° to 101.5°) on the day of the 
onset of the episode but practically never 





Fic. 6. Same case as that shown in Figures 4 and 5, 
three days after the subsidence of all symptoms 
referable to the lungs. The marked diminution in 
the size of the abscess cavity is evident, although 
the surrounding infiltration is still marked. 
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Fic. 7. Same case as that shown in Figure 12, five 
days later. Pain and dyspnea increased and it was 
necessary to place the patient in the oxygen 
chamber. A dense shadow is shown, occupying the 
entire right part of the thorax, except for a small 
area in the upper lobe of the right lung. Abscess 
formation and empyema ensued. 


was there a curve, such as is commonly 
seen in bronchopneumonia, unless in- 
fection complicated the picture. In some 
instances, especially when there were 
multiple consecutive emboli and infarc- 
tions, there was no febrile reaction what- 
ever. In the cases in which the leucocytes 
were counted, there was generally a rise 
from 12,000 to 18,000 for each cubic milli- 
meter. The pulse rate was above normal 
in most cases. 

The clinical demonstration of venous 
thrombosis, which could be the source of 
an embolus, was possible in 56 per cent of 
the cases (14). Two emboli probably came 
from the lateral cranial venous sinus, and 
six from femoral thrombosis or phlebitis. 
In 6 cases, mural cardiac thrombi were 
suspected because of the presence of serious 
myocardial injury. In 15 cases (60 per 
cent) there was fairly definite evidence 
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clinically of multiple infarctions (Fig. 3); 
if all the cases had been stûdied: patho- 
logically, this percentage undoubtedly 
would have been much higher. In 2 cases 
there were definite symptoms of the lodg- 
ment of an embolus but physical signs or 
roentgenologic evidence were lacking. 
The formation of abscess resulted in only 
4 of 25 cases (16 per cent) (Figs. 4, 5 and 6), 
and in one case there was spontaneous re- 
covery. Three patients died: one following 
rib resection for the treatment of empyema, 
one from infarction complicated by pneu- 
monia and abscess, and one from cardiac 
disease resulting in infarction and abscess 
formation, following surgical operation. 
In 5 cases, enough pleural effusion devel- 
oped to be of significance clinically (Fig. 7). 
In 13 cases, resolution and clinical cure 
took place without any evidence of abscess 
or other associated infection (Figs. 8, 9, 10). 





Fic. 8. Pulmonary infarction twenty-four days after 
the injection of quininurethane into varicosities of 
the extremities, and three days after the onset of 
pulmonary symptoms. A fairly well defined 
triangular shadow is seen in the lower lobe of the 
right lung with marked thickening of the pleura on 
all sides of the shadow, including the interlobar 
pleura. It is probable that some fluid is present. 
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In our group of 25 cases, definite changes 
were demonstrated in the roentgenograms 
in those cases in which there were physical 
signs of the condition and in some cases in 
which the physical signs were indefinite 
(Fig. 11). In 18 of the series the infarcts 
occurred at the base of the right lung as 
indicated on the roentgenograms (Figs. 
8 and 12). In 3 cases the infarcts were in 
the base of the upper lobe of the right 
lung, in 3 they were in the left lung, in 4 
they were in both lungs, and in 2 changes 
were not demonstrable in the roentgeno- 
grams. In practically every case some 
complication was present; thickened pleura 
was the most common, although in other 
cases the picture was so masked by pneu- 
monic changes that it was impossible to 
distinguish the condition from broncho- 
pneumonia. Clouding of the costophrenic 
angle was almost invariably found. 


COMMENT 


It is our opinion, after reviewing the 
data in these 25 cases, that it 1s difficult, 





Fic. g. Same case as that shown in Figure 8, thirteen 
days later. Marked diminution in density in the 
region of the lower lobe of the right lung is shown. 
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Fic. 10. Same case as that shown in Figures 8 and 9, 
twelve days after date of Figure 9. Almost com- 
plete disappearance of the shadows, except that 
the diaphragm has become adherent to the lateral 
thoracic wall. 


and at times impossible, to make a diag- 
nosis of pulmonary infarction from the 
roentgenograms. With the clinical data, 
however, the nature of the shadows ap- 
pearing on the films may usually be 
accurately determined. Infiltration at the 
bases, especially at the right base, associ- 
ated with thickened pleura, are suggestive, 
especially if the infiltration is well defined 
and of triangular shape. However, these 
infiltrations may be poorly defined and 
diffuse. Early in the course of infarction, 
only clouding of the costophrenic angle 
may be seen. Another favorite site for 
infarction is the lower portion of the upper 
lobe of the right lung near the periphery 
and interlobar cleft. It gives rise to a 
wedge-shaped shadow such as has been 
described in the literature. Associated 
pleuritis of the peripheral and interlobar 
pleura undoubtedly takes place and is 
partly responsible for the shadow seen; 
hence the condition may be confounded 
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infarction. 
months previously the patient had had femoral 
thrombophlebitis following a pelvic operation. A 
few days after the development of this complica- 


Fic. 11. Remote pulmonary 


tion, acute pulmonary symptoms developed 
abruptly, very suggestive of infarction. A round 
fairly dense shadow is seen in the center of the 
right lung near the pleural surface. Immediately 
above it is a horizontal, linear shadow, represent- 
ing thickened interlobar pleura. Two months later 
this shadow was almost completely absent. 


with ordinary interlobar pleuritis. In 
certain cases, old, unresolved infarcts may 
be demonstrated by the roentgenogram 
when physical signs of the condition are 
not present. Roentgenographic examination 
is of aid in the demonstration of multiple 
consecutive infarctions and complications 
such as effusion, abscesses and empyema. 


Fic. 12. Eight days after the appearance of pulmo- 
nary symptoms of pulmonary infarction which 
occurred nine days subsequent to excision of a 
gastric ulcer and posterior gastroenterostomy. A 
fairly dense shadow is shown in the region of the 
right lower lobe extending from the hilus to the 
right leaf of the diaphragm, with the usual 
thickening of the pleura. 


The combined use of clinical and roent- 
genologic data affords an effective method 
by which pulmonary infarctions and their 
sequelae may be recognized. Thoracentesis 
to determine the presence or absence of 
accumulations of fluid in the pleural space 
should be resorted to whenever there is any 
doubt, because of the frequency of large 
effusions and empyema in pulmonary in- 
farction. 
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DISCUSSION 


Dr. Wm. H. Stewart, New York City. 
I wish to congratulate Dr. Kirklin on his ability 
to show some of these pulmonary infarcts. 
We have tried for years to do it, but have been 
successful in only a few cases. The exudate 
is of such a soft character that it is difficult to 
obtain any detail. We do, however, rely more 
on the after-effects, the complications of the 
infarct, as indicating the primary lesion. Most 
of the cases of the pulmonary gangrenes with 
or without cavities are due to pulmonary 
infarcts. 

Dr. L. R. Sante, St. Louis, Mo. Our 
experience with pulmonary infarcts is similar 
to that of Dr. Stewart. We have tried in the 
St. Louis City Hospital where we have at 
our command immediate roentgenographic 
service, even bedside service, to examine such 
cases as show clinical evidence of infarction 
and we have never been able within a short 
time after the symptoms of infarction to show 
a definite area of consolidation. One case 
in which we planted seeds for carcinoma of the 
tonsils and buccal mucous membrane may 
throw some light on this subject. Four days 
after implantation the patient was sudden- 


ly seized with pain in the chest and showed all 
symptoms of a pulmonary infarction—bloody 
sputum, etc. There was no doubt from the 
clinical standpoint that we were dealing with 
an infarct. Roentgen examination was made 
several times during the first twenty-four 
hours, but no evidence of any pathological 
condition was ever found in the lung. Although 
we could hear rales a little later on, we could 
not see anything in the chest film. The clini- 
cians were fully in accord that we were dealing 
with an infarction, that is, an embolus, but 
we were not able to see anything at that time 
in the roentgenogram. His symptoms sub- 
sided and he progressed satisfactorily for four 
or five days. After about five days we noticed 
at the periphery of the lung a zone of infiltra- 
tion appearing; it looked more like a beginning 
tuberculous process in the interclavicular region 
on the left side which formed a triangular 
shape. About a week later he suddenly died 
after a gush of pus from the lungs. An autopsy 
showed that it was an evidence of infection 
following embolus and not to uncomplicated 
infarction. He died of secondary complication 
of pulmonary abscess. 
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TUBERCULOUS MEDIASTINITIS* 


By KARL KORNBLUM, M.D., and DAVID A. COOPER, M.D. 
From the Department of Roentgenology and the Medical Division, Hospital of the University of Pennsylvania 
PHILADELPHIA, PENNSYLVANIA 


INTRODUCTION 


NVOLVEMENT of the mediastinum in 

varying degrees is a constant finding in 
all cases of pulmonary tuberculosis. In 
adults the lung involvement is usually the 
predominant one. During the past few years 
we have observed § cases in adults in 
which there was little or no evidence of 
pulmonary tuberculosis yet there was 
marked involvement of the mediastinum. 
Both the clinical and roentgenological find- 
ings were predominantly those of mediasti- 
nal disease. While tuberculosis of the 
mediastinum is usually confined to the 
tracheobronchial lymph glands yet in 
these cases we have reasonable evidence 
that the disease had extended beyond the 
limits of the lymph nodes to involve the 
various mediastinal structures, and be- 
cause of this involvement we have termed 
the condition “tuberculous mediastinitis.” 


PATHOLOGY 


Tuberculous disease involving the medi- 
astinum is always primarily a disease of 
the lymphatic system. Warthin (Modern 
Medicine, Osler and McCrae) in discussing 
tuberculosis of lymph glands describes 
three types: (1) the miliary type; (2) the 
type in which there is a cellular hyperplasia 
with tumor formation, and (3) the type 
in which there is rapid caseation and 
softening. These are seemingly dependent 
on the virulence of the organism and the 
resistance of the host. There is no hard 
and fast line of demarcation between these 
types and more than one form may be 
present. Any of these may give rise to a 
mediastinitis. | 

If the disease remains confined to the 
lymphatic structures and the periglandular 


tissues, which is usually the case, the term 
mediastinitis 1s not justifiable. With a 
progressive tracheobronchial tuberculosis 
there may be an extension of the inflamma- 
tion beyond the limits of the lymphatics 
to involve the areolar and fibrous tissue, as 
well as the various structures of the medi- 
astinum and the mediastinal pleura. This 
constitutes a tuberculous mediastinitis. 

Such apathological condition may remain 
stationary for a considerable period of time 
or exacerbations may occur at varying in- 
tervals. Retrogression and healing may 
take place, or there may be a direct ex- 
tension of the disease to the pericardium 
with pericarditis, and involvement of the 
myocardium and a myocardial death, as is 
shown by one of our cases. Invasion of the 
adjacent pulmonary tissue is apparently 
a common occurrence. Extension to and 
involvement of the spine with spondylitis 
and cold abscess formation is a possibility. 
Softening of the caseous glands may occur 
with cyst formation which may rupture 
into a bronchus, the pleura or pericardium, 
blood vessels, lymph vessels or through the 
skin. Such occurrences frequently ter- 
minate fatally. 

A diffuse tuberculous involvement of the 
mediastinum is probably more common 
than is generally supposed, but due to the 
fact that it is usually accompanied by ex- 
tensive pulmonary disease the mediastinal 
manifestations are given but secondary 
consideration. In the cases here reported 
evidence of mediastinal pathology was the 
outstanding feature and because of this, 
considerable difficulty in diagnosis was 
encountered. These cases have apparently 
carried latent tracheobronchial tubercu- 
losis and 3 of them apparently healed pul- 
monary lesions. With the reactivation of 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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the tuberculous process there was a direct 
extension from the tracheobronchial glands 
to the mediastinal structures rather than 
a pulmonary invasion which is the usual 
course. In these cases it is worthy of note 
that while the disease in the mediastinum 
remained active for a considerable period 
of time there was little or no tendency 
to pulmonary extension. 


SYMPTOMATOLOGY 


The symptoms in tuberculous medias- 
tinitis, as in most other forms of medi- 
astinal disease, are chiefly those of pressure. 
Cough is usually the most frequently en- 
countered symptom. It is uncontrollable, 
spasmodic, occurring in paroxysms often 
resembling pertussis. At times it is so 
severe as to induce vomiting. It may be 
brassy in character as in aortic aneurysm. 
Substernal pain may occur, but usually 
there is only a substernal discomfort that 
is dificult for the patient to describe. A 
dull pain in the interscapular region, how- 
ever, is a much more common symptom. 
Dyspnea is usually present and also tends 
to be paroxysmal. Sputum is variable in 
amount and character dependent on pul- 
monary involvement and secondary in- 
fection. Three of our cases showed blood- 
streaked sputum at times. Hoarseness and 
aphonia are rather constant symptoms due 
to pressure on the recurrent laryngeal 
nerve. Dysphagia is occasionally com- 
plained of. The constitutional symptoms 
are those usually associated with clini- 
cally active tuberculosis—namely, fever 
and night sweats, loss of weight and 
strength, malaise and anorexia. 


PHYSICAL EXAMINATION 


The physical signs may or may not be 
definite. In the cases observed, a definite 
widening of the supracardiac dullness and 
interscapular dullness with increased trans- 
mission of voice and breath sounds over 
these areas was found. Smith’s sign and 
d’Fspine’s sign are said to be of value. 
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Cyanosis of the face and upper extremities 
with dilatation of the veins and at times 
edema may be found in extreme cases. 


ROENTGENOLOGIC FINDINGS 


The roentgen examination probably af- 
fords the best means of diagnosis. The 
roentgenologic appearance, however, is by 
no means pathognomonic and may even 
be misleading unless the possibility of a 
tuberculous mediastinitis be borne in mind. 
This is due to the fact that the roentgenolo- 
gic features do not differ essentially from 
those of other forms of mediastinal path- 
ology. 

The characteristic appearance is a wid- 
ening of the mediastinal shadow. This in- 
crease in width is usually the result of a 
bulge of the mediastinum to one side or 
the other. The outline tends to be smooth 
and regular, in contradistinction to the 
nodular appearance of lymph gland en- 
largements, as in Hodgkin’s disease, or the 
globular appearance of many mediastinal 
tumors. The trachea may or may not be 
displaced. However, if a deviation of the 
trachea be present, we believe that the di- 
rection of the displacement is of some diag- 
nostic value. The displacement of the 
trachea in tuberculous mediastinitis is to- 
wards the side of greatest involvement, 
while in mediastinal tumors it is usually 
displaced in the opposite direction from the 
tumor. This effect upon the trachea in tu- 
berculous mediastinitis is probably only 
seen in chronic cases and is the result of 
retraction by fibrosis. In such cases, the ad- 
jacent pulmonary tissue may show some 
tuberculous invasion. 

Tuberculous mediastinitis may occur 
without evidence of pulmonary involve- 
ment. The finding of a parenchymal lesion, 
however, tends to strengthen the suspicion 
of the tuberculous nature of the medias- 
tinal pathology although it does not estab- 
lish the diagnosis, since tuberculous lesions 
are so commonly found associated with 
other forms of mediastinal disease. Of the 
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same significance is the finding of enlarged 
and calcified tracheobronchial glands. 
These, however, may be obscured by the 
dense shadow resulting from the inflam- 
matory reaction in the mediastinal areolar 
tissue and the involvement of the mediasti- 
nal pleura so common in tuberculous 
mediastinitis. 

It seems entirely possible that a tuber- 
culous mediastinitis may exist without 
roentgenologic evidence. Considerable 
pathology may be concealed in the normal 
mediastinal shadow. The disease must 
evidently progress considerably before 
there is an increase in the size of the me- 
diastinum. Roentgen examinations made 
in the early stages of the disease may be 
entirely negative. Repeated examinations, 
therefore, may be necessary before the 
roentgen ray can be of aid in the diagnosis. 

It is not usually possible to make the 
diagnosis of tuberculous mediastinitis from 
the roentgenogram alone. While the roent- 
genologic appearance may be highly sug- 
gestive, it is only by a close correlation 
with the clinical aspects of the case that 
the diagnosis is warranted. And even then, 
observations of the clinical course of the 
disease with repeated roentgen examina- 
tions at intervals may be necessary to es- 
tablish the diagnosis definitely. 


DIAGNOSIS 


The diagnosis cannot be made on any 
single feature but is based on the symp- 
toms, physical findings, roentgenologic 
features and clinical course. The history 
of a previous tuberculosis as shown by one 
of our cases is suggestive evidence. The 
finding of a positive sputum is of value, 
but we know that mediastinal tumors 
may occur in patients with pulmonary tu- 
berculosis. The constitutional symptoms 
described may occur in mediastinal malig- 
nancy. Biopsy of cervical glands when 
they are present may give confirmatory 
evidence and aid in eliminating malignancy 
or Hodgkin’s disease. Bronchoscopy is not 
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contraindicated and at times gives valuable 
information. 


TREATMENT 


The treatment consists of a regular 
tuberculosis regimen of rest, forced feeding 
and fresh air in pleasant surroundings. 
Heliotherapy is of value but should be 
carefully regulated—either sun baths or 
ultraviolet radiation by artificial methods. 
Roentgen therapy using small doses may 
be of benefit. Surgery is indicated where 
there is suppuration, the result of second- 
ary infection. 


CASE REPORTS 


Case 1. F. K., white, female, aged twenty- 
three, admitted to the Women’s Surgical Ward 
of the University Hospital, December 14, 1922. 
She came to the Hospital because of a swelling 
on the left side of the sternum. Four weeks 
before admission she had first noticed a dull 
aching pain over the upper left sternal border. 
A week later, a swelling occurred in the painful 
area. There were no other symptoms except a 
gradually increasing weakness and loss of ap- 
petite. She had never been sick before. 





Reported as 


December, 
negative except for considerable widening of the 


Fic. 1. Case I. 1922. 
aortic arch. It shows a definite widening of the 
mediastinum to the left. No evidence of pul- 


monary tuberculosis. 
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Case 1. July, 1923. 
of the mediastinum due to a tuberculous involve- 


Reported as a widening 


ment of the mediastinal structures. Diagnosis 
based upon the clinical aspects of the case. 


The physical examination revealed a smooth, 
hard swelling about 3 cm. in diameter at the 
costochondral junction of the third rib on the 
left side. It was neither red nor tender. There 
was an enlarged lymph node above the left 
clavicle. 

A roentgen examination (Fig. 1) was nega- 
tive, except that there was considerable widen- 
ing of the aortic arch. 


The following day the swelling on the chest 
was incised and considerable caseous-like 
material was curetted out. The cavity which 
was small, apparently extended deep into the 
thorax. The patient was discharged in about 
two weeks although the sinus remained open 
for some time. 

In March of the following year, 1923, the 
patient was readmitted to the Hospital for a 
recurrence of the swelling at the site of the 
scar and an additional swelling a little above 
and to the left of the original one. At this time, 
she complained of general weakness, dull pains 
in both arms, more marked in the left, pre- 
cordial pain, and pain in the interscapular 
region. She had developed a cough and ex- 
pectorated some blood on vartous occasions. 
There was a choking sensation in her throat, 
some dyspnea and occasional night sweats. 

- The patient was again operated upon. An in- 
cision was made over the swelling and again 
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much necrotic tissue was curetted away. A 
portion of a rib was resected. Cultures and 
smears made at the time of operation were 
negative. A pathological examination of the 
tissue removed was reported as acute inflam- 
matory tissue. However, upon the basis of 
the nature of the lesion and the course of the 
disease, a clinical diagnosis of tuberculous 
mediastinitis was made. No roentgen examina- 
tion was made during this admission. 

The patient subsequently developed enlarge- 
ment of the lymph glands of the left side of 
the neck, left axilla and mammary region. In 
May she was referred for roentgen therapy with 
a diagnosis of tuberculous cervical adenitis and 
mediastinitis. 

In July, 1923, a roentgen examination (Fig. 2) 
showed a definite widening of the medias- 
tinum, which was interpreted as due to 
tuberculous involvement of the mediastinal 
structures. No involvement of the lungs was 
noted. 

The patient’s condition improved under 
roentgen therapy. A roentgen examination 
made in January, 1924, showed no change in 
the general appearance of the chest. In June, 
1924, the patient first complained of hoarseness. 

The next examination (Fig. 3) in August, 
1924, revealed a definite increase in the size of 





Fic. 3. Case 1. August, 1924. This examination 
shows a definite bulge of the mediastinum into 
the left hilus region. 
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the mediastinum. Clinically, however, the 
patient showed continued improvement and 
was gradually gaining weight, although pain 
in the chest was a conspicuous and persistent 
symptom. The hoarseness gradually became 
worse. A laryngoscopic examination in No- 
vember, 1924, revealed a paralysis of the left 
recurrent laryngeal nerve. 

The patient’s condition remained about sta- 
tionary until May, 1925, when she began to 
complain of aphonia, weakness, cough, dyspnea 
and pain in the chest. The cough was paroxys- 
mal in character and so severe as to induce 
vomiting. She was admitted to the medical 
ward of the Hospital where a roentgen ex- 
amination (Fig. 4) revealed a marked increase 
in the mediastinal pathology with extension 
particularly to the right. Although the patient 
had been under observation for two and one- 
half years there was still no pulmonary in- 
volvement that had been detected either 
clinically or roentgenologically. 

She was discharged from the Hospital un- 
improved. She returned again two months 
later, all of her symptoms having increased in 
severity. Dyspnea was so marked that she 
had to be propped up in bed. She could not 
speak above a whisper. A roentgen examina- 





May, 
the disease as evidenced by a definite widening 


Fic. 4. Case 1. 1925. 


of the mediastinal shadow to the right. Still no 


evidence of pulmonary involvement. 
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Fic. 5 


July, 1925. In addition to the medi- 


5. Case 1. 
astinal disease there is a tuberculous pneumonia 
and atelectasis of the right upper lobe. 


tion (Fig. 5) at this time revealed, in addition 
to the mediastinal pathology, a tuberculous 
pneumonia and atelectasis of the right upper 
lobe. 

The patient became progressively worse. An 
examination made a month later showed a 
dissolution of the right upper lobe with be- 
ginning cavity formation and a widespread 
dissemination of the tuberculous infection 
throughout both lungs (Fig. 6). The patient 
died the day following this examination. No 
autopsy was obtainable. 

Case u. F. W., white, male, aged fifty- 
seven. Chief complaint was cough. He had 
had this for eight months following a cold. 
The cough had become progressively worse, 
was uncontrollable €, definitely brassy in shar. 
acter and came on in paroxysms. In addition, 
there was progressive malaise, anorexia and a 
slight evening rise of temperature. He had 
lost 35 lb. since the onset of the disease. 

The patient had always enjoyed good health 
with the exception of some dyspnea on exertion 
and precordial pain of an anginoid character 
for the past two years. There was never any 
pulmonary complaint. In the family history 
there was recorded the death of one brother 
from tuberculosis and several ancestors from 
cancer. 
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Fic. 6. Case 1. August, 1925. A dissolution of the 
right upper lobe with beginning cavity formation 
and a widespread dissemination of the tuberculous 
infection throughout both lungs. 


On physical examination, the chest showed 
an increase to percussion of the supracardiac 
dullness, mainly to the right. The lungs were 
negative. There were a few small palpable cer- 
vical glands. 

Repeated examinations of the sputum were 
negative for tubercle bacilli. Laryngoscopic 
examination revealed a limitation in motion of 
the right vocal cord. A roentgen examination 
(Fig. 7) showed an old tuberculous lesion in 
the left apex and a prominence of the superior 
mediastinum to the right. The diagnosis was 
a probable primary neoplasm. Bronchoscopic 
examination revealed a compression stenosis 
of the lower trachea and the orifices of both 
main bronchi due to an infiltrating lesion of 
the lower trachea and right main bronchus 
either inflammatory or neoplastic. 

Most of the evidence was in favor of a pri- 
mary neoplasm and on this basis roentgen 
therapy was instituted. The patient, however, 
did poorly under this form of treatment so 
that it was soon discontinued. 

A second roentgen examination made a 
month after the first showed no change in the 
chest condition. A biopsy was done on a gland 
removed from the neck and this was reported 
as tuberculosis. The patient became pro- 
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gressively worse and died a cardiac death four 
months later. Sputum examinations, shortly 
before death, revealed tubercle bacilli. 

An autopsy performed by Dr. Frank Lynch 
was reported as follows: ‘Tuberculous medi- 
astinitis. Tuberculosis of the lung, pleura, 
pericardium, myocardium and peribronchial 
lymph nodes. The pulmonary tuberculosis 
seemed to be confined to that part of the lung 
adjacent to the pleura. There were also areas 
of bronchopneumonia apparently not tuber- 


culous. There was sclerosis of the coronary 
vessels.” 
Comment. We have here a patient in 


whom the tuberculosis was predominant 
in the mediastinum and had spread to 
involve all of the mediastinal structures 
including the pericardium and heart and 
was unquestionably contributory to his 
death. 


Case m. H. S., white, female, aged thirty- 
one. Chief complaint was cough. In the Spring 
of 1919, the patient complained of feeling tired, 
lost weight, and strength, and developed a 
slight cough with expectoration. Sputum ex- 
aminations were positive for tubercle bacilli. 
She was placed under treatment and made a 
good recovery. The extent of the disease at 





An old tuberculous lesion in the 
left apex with a widening of the superior medias- 
tinum to the right, interpreted as a primary 
neoplasm. Autopsy revealed a tuberculous medi- 
astinitis. 


Fog, 7: Case I. 
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hic. 8. Casein. July, 1928. Shows a definite widen- 
ing of the superior mediastinum to the left with 
some thickening of the left apical pleura. Roent- 
genogram interpreted as a mediastinitis or medi- 
se growth. Sputum was positive for tubercle 
yacilli, 


that time is not known as no roentgen studies 
were made. She was well from 1920 to 1928 
with the exception of a slight cough which was 
thought to be due to upper respiratory disease. 
During the Spring of 1928 the cough became 
progressively more troublesome and _ paroxys- 
mal in character. With the cough there de- 
veloped a heavy oppressive feeling in the chest 
which the patient had difficulty in describing. 
There was also increasing shortness of breath 
and occasional hoarseness. 

The physical examination showed an increase 
in the supracardiac dullness to the left. The 
left lung showed impairment to percussion 
above the clavicle extending down to merge 
with the substernal dullness. 

A roentgen examination (Fig. 8) in July, 
1928, reported as either a mediastinitis or a 
mediastinal growth, showed a definite widen- 
ing of the superior mediastinum to the left 
with thickening of the pleura over the left apex 
and up along the left side of the spine. 

Sputum examinations were again positive 
for tubercle bacilli. The patient was placed 
on a tuberculosis regimen and many of her 
symptoms subsided. Repeated roentgen ex- 
aminations at intervals have been made which 
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for the most part have shown little or no change 
in the appearance of the chest pathology. 

An examination made during a recent exacer- 
bation showed a direct extension of the disease 
into the left upper lobe (Fig. g). Rupture into 
a bronchus or the trachea had apparently also 
occurred as there was an attack during which 
considerable blood and pus was expectorated. 
At the present time the patient is at a sana- 
torium where she is gradually improving. 


Comment. This patient has apparently 
carried a latent tracheobronchial tubercu- 
losis since her original infection in 19 9. 
With reactivation of the disease in 1928, 
there was an extension within the mediasti- 
num rather than a pulmonary invasion. 
Even now there is little evidence of pul- 
monary involvement. 


Case tv. T. W., white, male, aged forty-nine, 
missionary. This patient was first seen in De- 
cember, 1928. His chief complaint at that time 
was cough. He had had Asiatic cholera in 1920 
and since then he had not been entirely well. In 
1921, he was studied at the Mayo Clinic. A 
report obtained from them on the roentgen ex- 
amination made at that time is as follows: 





Fic. 9. Case 11. Examination made during an acute 
exacerbation. There is now a beginning direct 
invasion of the adjacent pulmonary tissue of the 
left upper lobe by the tuberculous process in the 
mediastinum. 


VoL. 





Fic. 10. Case 1v. July, 1928. A marked tuberculous 
involvement of the superior mediastinum ex- 
tending into the left lung field. Note the sharp 
border of the mediastinum on the left. There 1s 
also an old tuberculous lesion in the right apex. 


“Old tuberculosis of the right apex; area of in- 
creased density in the left apex, left Ist, 2d, 
and 3d interspaces. This may be a small area 
of consolidation or may be fluid.” 

Since then he has had a slight cough and 
substernal discomfort, and some chest pain. 
In June, 1928, he had what was called influenza, 
which was followed by progressive loss of 
strength and weight, with slight fever in the 
evenings. The sputum was occasionally blood 
streaked. A roentgen examination (Fig. Io) 
was made in California in July, 1928. The 
report was, “Inflammatory thickening of the 
interlobar pleura of both the right and left 
sides. There is no evidence of tuberculosis.” 

The roentgenogram shows a marked increase 
in the width of the mediastinal shadow. The 
sharp outline so characteristic of enlargements 
to the left should be noted. Some of the en- 
larged mediastinal glands are well shown. 
There is some retraction of the heart and 
trachea to the left. An old tuberculous process 
is to be seen in the right apex. 

Another examination made in California in 
September, 1928, had a somewhat similar 
appearance. The patient was next studied at 
the Pennsylvania Hospital, Philadelphia, No- 


vember, 1928. A roentgen examination (Fig. 
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Fic. 11. Case rv. November, 1928. An extension of 
the tuberculous process to involve the left apical 
pleura with a probable direct invasion of the ad- 
jacent pulmonary tissue. (Roentgenogram ob- 
tained through the courtesy of Dr. David R. 
Bowen, Pennsylvania Hospital, Philadelphia.) 


11) was made and reported as follows: “Prob- 
able tuberculosis of the right lung; probably 
an old tuberculous pleurisy at the left base; a 
large mass in the left apex which seems not to 
be aneurysm, and quite as unlikely to have 
originated as tuberculosis.” 





Fic. 12. Case iv. A recent roentgenogram showing 
a widespread dissemination of the tuberculous 
process throughout the left lung and some in- 
volvement of the right as well. 
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This roentgenogram shows a progression of 
the disease. There has been an increase in the 
involvement of the mediastinal pleura with an 
extension to the left apical pleura. Also there 
is evidently a direct invasion of the adjacent 
pulmonary tissue. There has been no change 
in the lesion in the right apex. Sputum ex- 
aminations at this time were positive for tu- 
bercle bacilli. 

The patient has since been under active 
treatment but in spite of this there has been a 
progression of the disease as indicated by a 
recent roentgen examination (Fig. 12). This 
shows a marked dissemination of the infection 
throughout the left lung and some involvement 
of the right hilus. This is probably the usual 
course of events and renders the prognosis 
very unfavorable. 

Case v. The history, roentgenograms and 
autopsy report of this patient were obtained 
through the courtesy of Dr. Leroy U. Gardner 
and Dr. J. Woods Price of Saranac Lake, New 
York. 

R. B., white, male, caught a cold in Decem- 
ber, 1923, which was followed by a persistent 
cough. A diagnosis of tuberculosis was made 
in April, 1924. His symptoms were a loss of 
strength and weight, night sweats, cough, 
expectoration, dy spnea and fever, the hes 
ture at times ranging between 100° and 102° 
Sputum examinations were negative. 





Case v. July, 1924. A case of acute tuber- 
A widening of the medias- 
into both hilus 


Hic. 13. 
culous mediastinitis. 
tinal shadow with extension 
regions, especially the left. 
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Fic. 14. Case v. October, 1924. A further extension 
of the pulmonary involvement. The patient died 
the following month. Autopsy revealed an exten- 
sive tuberculosis of all the mediastinal structures. 


A roentgen examination made in July, 1924, 
shows a tuberculous infiltration in both root 
regions, more marked on the left side, and a 
definite widening of the mediastinal shadow 
(Fig. 13). 

The patient became progressively worse. A 
second roentgen examination made in October, 
1924, shows a widespread dissemination of the 
process from the roots into the parenchyma of 
both lungs (Fig. 14). 

The patient died in November, 1924. 

The essential features of the chest pathology 
as recorded in the autopsy report are briefly 
summarized: “The mediastinum was much 
widened and consisted of very dense scar tissue 
containing large amounts of fat in which were 
embedded many large caseous lymph nodes. 
Some of these had broken down to form abscess 
cavities filled with thin greenish pus. One such 
abscess had ruptured into the esophagus. The 
walls of the esophagus were largely occupied 
by caseous tubercles. The areolar tissue of the 
mediastinum was the seat of a chronic in- 
flammatory reaction with many large tuber- 
culous abscesses present. 

“The pericardial cavity was completely 
obliterated and occupied by large caseous 
masses. There was a slight tuberculous in- 
volvement of the heart. 

“Both lungs showed extensive tuberculosis 
without cavitation.” 
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SUMMARY 


a 

1. Five cases of tuberculosis occurring 
in adults in which the disease was pre- 
dominant in the mediastinum are reported. 

2. The clinical aspects and roentgeno- 
logic findings were those of mediastinal 
pathology. 

3. Attention is called to this localization 
of the disease as a distinct clinical entity. 

4. The importance of tuberculous me- 
diastinitis in the differential diagnosis of 
mediastinal disease is emphasized. 


DISCUSSION 


Dr. Eucene L. Opie, Philadelphia. It seems 
to me that this paper by Dr. Kornblum and 
Dr. Cooper is one of much interest because for 
the first time it establishes tuberculous medi- 
astinitis as a clinically recognizable condition. 
I think it is evident from the pictures and the 
symptomatology that has been described that 
they are dealing with a condition which is from 
time to time recognized at autopsy. When | 
heard Dr. Kornblum’s description, I called to 
mind instances in which I had seen the condi- 
tion. The mediastinum is thickened and fibrous 
and there are extensive caseous areas. The 
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lymph nodes are caseous and in one instance at 
least had broken their capsule so that caseous 
material had extended into the adjacent medi- 
astinal tissue. It is noteworthy that in two of 
the cases of Dr. Cooper and Dr. Kornblum 
there was involvement of the lymph nodes 
above the clavicle, and in one instance tuber- 
culosis was demonstrated microscopically. 

As they point out, tuberculosis of the medi- 
astinal lymph nodes is not tuberculous medias- 
tinitis. The designation is appropriate only 
when the lesion extends into the adjacent 
cellular tissue. 

With the infantile type of tuberculosis, the 
tracheal, bronchial and often the mediastinal 
lymph nodes are involved but with the usual 
type of adult tuberculosis, the lesion is in the 
apex and there is no secondary involvement of 
the lymph nodes. The infantile type of tuber- 
culosis occasionally occurs in adults provided 
there has been no preceding infection. It will 
be of interest to note the character of the pul- 
monary lesion associated with mediastinitis. 

I have seen one instance of mediastinitis in 
which there was tuberculous pericarditis by ex- 
tension, perhaps from the mediastinum and as I 
understand there was pericarditis in one of the 
autopsies that were described by Dr. Kornblum 
and Dr. Cooper. 
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THEIR VISUALIZATION ON ROENTGENOGRAMS* 


By PAUL A. BISHOP, M.D. 


PHILADELPHIA, PENNSYLVANIA 


sinuses has always been a troublesome 
problem. Questions as to their point or 
points of origin, their ramifications and 
their size are difficult to answer. It is 
important that these factors be accurately 
determined before an attempt is made to 
finally eradicate such sinuses by surgical 
means. 

Roentgenograms are often of great as- 
sistance in those cases in which the sinus 
arises from radiopaque foreign bodies and 
in some cases where the point of origin is 
in infected bone. In the majority of cases 
of the latter group it is dificult to make a 
proper interpretation of the various areas 
of increased or decreased density, any one 
or several of which may be the source of 
the discharge. These films are also found 
wanting in that they tell nothing of the 
sinus itself. 

As a result of the shortcomings of plain 
roentgenograms, the injection of various 
opaque media has been tried with varying 
degrees of success, none of them being 
entirely satisfactory, as is suggested by 
the rather large number of methods that 
have been used. The most popular methods 
have been the use of suspensions of bis- 
muth, solutions of the iodine and silver 
salts, and more recently the iodized oils. 

The bismuth suspensions were at one 
time frequently used, but they are diffi- 
cult to inject, present a definitely toxic 
factor, and at times seriously interfere 
with drainage of the sinus. Retained 
bismuth is occasionally seen in roentgeno- 
grams years after it has been injected. 
Dr. Bowen has suggested the use of iodide 
solutions, first irrigating the sinus several 
times with the solution to remove as much 
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secretion as possible during the twenty- 
four hours preceding the examination, the 
final injection being made on the roentgen 
table. In the thicker parts of the body, 
however, the iodide salts in non-irritating 
strengths are not sufficiently opaque to be 
well visualized. The iodized oils seem to 
possess all the desired qualifications, being 
easily injected, non-irritating and non- 
obstructive. It has been suggested, I do 
not know with what authority, that they 
may have a beneficial therapeutic action. 
Their only disadvantage is their somewhat 
excessive cost. It is a method of injection 
of these oils that has proven satisfactory 
in a number of troublesome cases that I 
wish to present. 

The majority of these patients are sent 
to the roentgenologist after a long period 
of watchful waiting. By this time the 
sinus opening has contracted to pencil 
point size and through it pus is more or 
less constantly discharging. To inject any 
media through such a small opening with 
no outlet for the displaced secretions and 
air is next to impossible by ordinary 
methods. Our own results were very dis- 
couraging. We have come to the conclusion 
that the best results are obtained by the 
injection of an iodized oil through radi- 
opaque ureteral catheters. In any hospital 
catheters suitable for this purpose are 
easily obtained from the discards of the 
urological department, those with broken 
tips that make them no longer suitable for 
ureteral work. Those of as large caliber 
as is practicable in each case should be 
used. 

Being of small diameter and flexible 
they are easily passed along the tortuous 
routes that most of these sinuses have and 


* From the Radiological Department of the Pennsylvania Hospital, Philadelphia, Pa. 
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if manipulation is gentle the procedure 
is usually painless. Another of their ad- 
vantages is that they are calibrated in 
centimeters and in this way they are the 
means of accurately estimating the length 
of the sinus. Furthermore being radi- 
opaque they themselves give valuable in- 
formation as to the course of the sinus 
in addition to that furnished by the injected 
oil. They are most valuable, however, in 
that as the oil is injected the sinus fills 
from its deepest part and the secretions 
are displaced outward ahead of the oil, 
escaping around the catheter. We have 
found it best to “milk out” of the sinus as 
much secretion as possible before inserting 
the catheter. 

As the value of the final results depends 
so much on the successful passage of the 
catheter, a consideration of a few of the 
difficulties may prove of value. It must 
be remembered that these sinuses are very 
irregular as to size and contour, being 
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I. Case 1. Lateral and anteroposterior views showing a destructive lesion, with some repair, between 
the bodies of the first and second lumbar vertebrae. 


Diagnosis, arrested tuberculosis with partial 


formed as they are by a combination of 
forces acting in varying degrees over a 
long period of time. In the first place there 
is tissue destruction, either traumatic, 
operative or otherwise, or by the jafectioti. 
The pus thus formed seeks an outlet. It 
follows the course of least resistance, sepa- 
rating tissue layers, frequently going a con- 
siderable distance before meeting resistance 
sufficient to stop its progress and turn it 
back to break through at a weaker point 
elsewhere. Added to this is the dis- 
seminating effect of muscle action. These 
forces operate even after drainage has been 
established due to back pressure after the 
invariable contraction of the outlet in the 
course of time. By this time fibrosis 
throughout the sinus adds further dis- 
tortion. As a result the sinus may have 
blind ending, finger-like projections, marked 
angulations and cavities of even consider- 
able size. It is through such irregularities 
that the catheter must be passed and into 
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ic. 2. Case 1 after injection of the sinus, lateral and anteroposterior views. A. Sinus opening. Note the 
shadow of the rubber nipple, X. B. Tip of catheter. D. Catheter coiled in cavity. D. Upper limit of 
the sinus. E. Oil in the defect in the anterior border of the second vertebral body. 


which the oil must be injected to fully 
outline the sinus. 

The catheter may pass into a blind 
pocket where it will be blocked, giving the 
false impression that the end of the sinus 
has been reached. If it is obstructed in a 
cavity of sufficient size it may coil on itself 
without finding an outlet. In this case there 
is a distinct “springy” feeling as the 
catheter is pushed inward, and on being 
released it forces itself outward a short 
distance. In some cases in which the 
catheter meets an obstruction the sinus 
proceeds at a more or less sharp angulation 
which can be followed only by careful 
manipulation, withdrawing it a short dis- 
tance and reinserting it with rotation. 
Usually tactile fremitus will enable one to 
determine whether it is being obstructed 
by hard bone (frequently rough), or more 
or less resilient soft tissues. Roentgeno- 
scopic observation has at times been of 
value. We have in at least one case made a 


preliminary injection of oil into such a 
cavity (Case 1). A part of the oil passed 
through the outlet and served as a guide 
for further manipulations. 

It is hoped that this enumeration of 
difficulties will not give the impression that 
the procedure is too complicated and un- 
certain for practical use. On the contrary, 
they are cited and methods of overcoming 
them explained, to serve as a guide for 
procedure should they be met, and to 
emphasize the fact that with this method 
results can be obtained superior to those 
of other methods. Sufficient skill is easily 
acquired. Patience is necessary, patience 
of the kind shown by the cystoscopist as he 
meets with difficulty in passing a catheter 
into a ureter. 


TECHNIQUE 


All asceptic precautions are of course 
observed. The catheter is sterilized in 
formalin solution. It should be flushed 
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with the solution to aid in sterilization and 
to test the lumen for patency. It is rinsed 
in warm water to remove the formalin 
and to make the catheter more flexible. 
It is passed into the sinus until the deepest 
part of the tract has been reached. The 
catheter should then be cut off close to the 
sinus opening. 

The iodized oil which has previously 
been warmed to body temperature is 1n- 
jected with a syringe. The dental type is 
preferable to the ordinary syringe in that 
it is stronger and has a more comfortable 
grip. Both of these features are of advan- 
tage, though not necessary, in applying the 
considerable pressure required to force the 
oil through the small lumen of the catheter. 
The needle of the syringe should be as 
large as can be inserted in the catheter. 
Secretions should be wiped away as they 
escape to disclose the presence of any 
returning oil. Injection is continued slowly 
until the secretions are entirely replaced 
by oil. We have found one oil on the 
market that is of much lighter body than 
others and is more easily injected. 

A small rubber nipple such as is used 
on a cystoscope is slipped over the end of 
the catheter with its rounded end next 
to the sinus opening and is fastened firmly 
over the opening with adhesive plaster. 
The catheter is plugged with a match 
stick. The patient is now ready to be 
roentgenographed in any required position 
with a minimum loss of oil. Stereoscopic 
films are strongly urged, in two planes if 
possible. 


CASE REPORTS 


Case 1. Tuberculosis involving the bodies 
of the first and second lumbar vertebrae. The 
roentgenographic appearance of the lesion has 
remained much the same during the ten years 
that it has been observed in this department 
(Fig. 1). There has been a discharging sinus 
in the left flank for fourteen years. At the time 
of this examination the opening of the sinus, 
(Fig. 2, A) was so small that it had to be 
stretched to admit the No. 6 ureteral catheter 
that was used. The sinus ran downward and 
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Fic. 3. Sinus from an old Brodie’s abscess. In this 
case the opaque catheter gives more information 
than the injected oil. A. Opening of the sinus. 
B. Tip of the catheter. C. Perforation of the ilium. 


outward for a distance of 4 cm. and at this 
point met with resistance. Repeated attempts 
to pass it farther were unsuccessful. A small 
amount of iodized oil was injected and a film 
made. This showed the catheter coiled in a 
small cavity, c, which was partially filled 
with oil, a small amount of which was shown 
to be extending upward and inward from the 
cavity. The patient was then placed on the 
roentgenoscopic table and the manipulation 
was continued between observations until the 
catheter passed the sharp angulation of the 
sinus and proceeded in the direction of the 
bone lesion to point B. Injection of the oil 
was then completed. Figure 2 shows the wide- 
spread distribution of the oil. It will be noted 
that the oil extends well above the lesion, D, 
and at the site of the lesion, passes through 
a sinus between the bodies of the first and 
second lumbar vertebrae to a defect in the 
anterior border of the second, £. These findings 
caused the attending surgeon to decide that 
surgical treatment, other than more complete 
drainage, was inadvisable. 

Case u. (Fig. 3.) A small sinus opening 
slightly posterior to the anterior superior spine 





Fic. 4. Submaxillary calculus. A. Opening of the 
sinus. B. Tip of the catheter. C. Calculus, sur- 
rounded by oil. D. Oil escaping through the duct 
into the patient’s mouth. 


of the right ilium. Duration, several years. 
In this case the sinus was found to have its 
origin around a small area of roughening and 
increased density on the posterior aspect of the 


ilium, just above the perforation of an old 
Brodie’s abscess, c. 
Case ut. (Fig. 4.) This sinus drained from 


a small opening on the left side of the neck 
about 3 cm. below the angle of the jaw. It 
had persisted after a small fluctuating mass in 
the submaxillary region had been incised. The 
catheter was obstructed after it had been in- 
serted 2 cm. The iodized oil can be seen sur- 
rounding a calculus in the submaxillary gland, 
c, and passing through the duct, D, from which 
it escaped into the mouth. 

Case tv. This case of osteomyelitis of a femur 
presents the most extensive series of ramifica- 
tions of a sinus that we have observed. The 
opening of the sinus, A, is at the top of the 
illustration and was but slightly larger than 
the No. 6 catheter, all of which was used. It 1s 
shown to have passed into the medulla of the 
bone in two separate and distinct places. One 
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of these is at the upper end, c, and the other 
at the extreme lower, B. The Importance of 
these findings in a sinus with so small an outlet 
for drainage is obvious. 


SUMMARY 


Plain roentgenograms of discharging 
piuses are usually of limited value. 

. Roentenograms after the injection of 
opaque media give valuable imformation 
as to the course, the size, the extent, and 
the point of origin of the sinus. 

lodized oil of thin body, injected 
through a radiopaque ureteral catheter 
which has been passed to the deepest part 
of the sinus, is suggested as a method of 
choice for visualization of the sinus. 

4. Cases are presented illustrating the 
value of the method and demonstrating 
that the size and location of the opening 
of the sinus are not indications either of the 
size of the sinus or of the location or extent 
of the causative lesion. 





The illustration 


5. Osteomyelitis of the femur. 
ie somewhat more than two-thirds of the shaft. 
The entire length of one ureteral catheter was 


Fic. 


A. Opening of the sinus. 
C. Catheter and oil in 


passed into the sinus. 
B. Tip of the catheter. 
the medullary canal. 
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OENTGEN rays have been used in 
medicine as a therapeutic agent for 
more than thirty years; however, the exact 
mechanism of their action on living cells 
is not known. In view of the systemic 
effect of irradiation, numerous investiga- 
tions of the blood and its components have 
been undertaken for the purpose of demon- 
strating any regular changes occurring 
after exposure of the living organism to 
roentgen rays. These studies have included 
both animal experimentation and clinical 
observations upon man, in normal and in 
pathological cases. However, the results 
of several of the investigations are most 
contradictory. While it may be possible 
that some of these apparent discrep- 
ancies are due to a difference in the 
doses of radiant energy used, in the studies 
referred to before, no accurate deductions 
are possible in that respect. The majority 
of papers do not indicate the amount of 
radiation administered in reproducible 
units. In the face of such conflicting evi- 
dence, it seemed that a fairly extensive 
and systematic study of the effect of radia- 
tion upon some of the blood constituents 
of normal healthy animals might be a 
timely aid in the establishment of some 
unanimity of opinion upon this subject. 
Before discussing our own experimental 
work, we shall review briefly some of the 
findings as reported by other workers in 


A 


this field, beginning with the variations 
in the nitrogenous constituents of the 
blood. Hall and Whipple’ found the total 
nonprotein nitrogen and the urea nitrogen 
usually increased much above normal 
shortly before the death of dogs exposed 
to lethal doses of roentgen rays. The urine 
nitrogen was markedly increased on the day 
following treatment and remained high 
until death which usually occurred within 
five days. Quite recently, however, Gigon 
and Liidin’? in reporting some researches 
upon rabbits showed that in healthy, 
well-nourished animals, the total nitrogen 
of the blood is decreased following exposure 
to relatively small doses ofroentgen rays. In 
patients, these authors found less consist- 
ent results. Although the blood of ir- 
radiated persons always showed a definite 
alteration, the change consisted in either 
an increase or a decrease of total blood 
nitrogen, without any evidence of cor- 
relation. Jugenburg? noted a marked 
diminution in the nitrogen content of the 
feces and urine of guinea pigs exposed to 
radiation. The blood analyses failed to 
show the expected high nitrogen content. 
Upon analyzing the tissues of these 
animals, a great increase in nitrogen con- 
tent was shown in the heart, the spleen, 
and the liver, as compared with the 
nitrogen content of analogous organs of 
untreated animals. Goodall,’ in metab- 


gl 


olism studies on leucemic patients, found 
that roentgen-ray therapy caused an in- 
creased elimination of nitrogen and of uric 
acid. Linser and Sick" reported that in 5 
patients the urinary nitrogen was markedly 
increased and the uric acid output was 
tripled after irradiation. Cases studied by 
Murphy, Means, and Aub”! showed a nor- 
mal uric acid output. Matthews and 
Mazzola’® found but slight increases in the 
blood urea and uric acid following irra- 
diation. © DeNiord and his coworkers’ 
studied the effect of roentgen rays on the 
metabolism of cancer patients and ob- 
served that, in these patients as well as 
in the non-cancerous controls, there existed 
a moderate uric acidemia for a short period 
after exposure to roentgen rays. Schmitz,” 
working with cases of uterine cancer, 
reported that the urea and rest nitrogen 
showed the greatest increases. There was 
also a marked increase of uric acid in the 
blood immediately after irradiation. 
Hirsch and Petersen,” granting that varia- 
tions in the amounts of nonprotein nitrogen 
constituents and other substances of the 
blood may result from roentgen-ray treat- 
ments, made a careful chemical study of the 
blood of certain hospital patients who were 
exposed to high voltage roentgen rays. 
Their examinations demonstrated no strik- 
ing nor consistent alteration in the total 
nonprotein, the urea nitrogen, the uric 
acid, or the creatinin of the blood of these 
patients. 

Numerous studies of the effect of 
radiation upon the chloride content of the 
blood have been made with a view to a 
possible correlation of an altered blood 
chloride with the roentgen sickness ob- 
served in some patients soon after treat- 
ment. Schlagintweit and Sielman” re- 
ported that the sodium chloride content 
of the blood was diminished immediately 
after irradiation. Kohlmann and Ander- 
sen also showed that the sodium chloride 
content of the blood dropped immediately 
after roentgen treatment, then it gradually 
rose and within forty-eight hours, the 
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pre-irradiation level was reached. Kolta 
and Förster" state that the sodium chloride 
content of the blood rises quickly from the 
low level observed shortly after irradiation 
and generally reaches the pre-treatment 
level within twenty-four hours, and many 
times within five hours. DeNiord et al’ 
could not detect any change of the blood 
chloride content in a group of patients, 
either due to the presence of the cancer 
or to exposure to roentgen rays. 

Most extensive have been the investiga- 
tions as to the effects of roentgen rays 
upon the blood cholesterol content with 
the hope of demonstrating changes which 
might have some significance in explaining 
roentgen sickness. Levy-Dorn and Burg- 
heim observed that irradiation dimin- 
ished the cholesterol content of the blood 
of healthy individuals while it generally 
increased the cholesterol content in the 
blood of cancerous persons. In a large, 
healthy dog and in patients with various 
pathologic conditions other than malignant 
tumors, irradiation was followed by asud- 
den fall of the cholesterol content in the 
blood, sometimes almost to the vanishing 
point. Radiation sickness occurred only 
when the blood cholesterol content dropped 
below the pre-irradiation level. Evidence 
quite to the contrary was recently pre- 
sented by Hubert.’ It appeared that 
irradiation of non-carcinomatous individ- 
uals, and of those who had been cured of 
cancer, led to an increase in the cholesterol 
content of the serum while irradiation of 
carcinomatous patients was followed by a 
reduction in the cholesterol content of the 
serum. Burgheim! later confirmed the work 
of Levy-Dorn and Burgheim," stating that 
the occurrence of radiation sickness 1s 
accompanied by a low cholesterol content 
of the blood; administration of cholesterol 
tablets preliminary to roentgen-ray ex- 
posure prevented it. Luden” in her work 
ongoatswithroentgen rays concluded that a 
drop in the level of cholesterol was caused 
by irradiation. Mattick and Buchwald?’ 
observed a decrease in the blood cholesterol 
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after irradiation in a large percentage of the 
patients whom they studied, whether 
malignant or non-malignant cases. How- 
ever they reported that this decrease 1s not 
sustained; there is a tendency for the blood 
cholesterol to rise to the pre-irradiation 
level after varying periods of time and in 
spite of repeated irradiations. Mahnert 
and Zacherl,}* in a study of uterine cancer 
patients found an increase of the blood 
cholesterol content after irradiation. 
Strauss” likewise at first believed the blood 
cholesterol to be increased after irradiation 
but later concluded that it was diminished. 

From even so cursory a consideration of 
the findings regarding the effect of radia- 
tion upon these constituents of the blood, 
one is impressed by the lack of agreement. 
We felt, therefore, that further investiga- 
tions along these lines might be of value 
in answering the question more definitely 
as to whether there really is any constant 
and consistent variation in blood com- 
position following exposure to roentgen 
rays. In this first study, the hemoglobin, 
the total nonprotein nitrogen, the uric 
acid, the sodium chloride, and the choles- 
terol were recorded. 


EXPERIMENTS 


In outlining the experimental procedure, 
all factors which might account for some 
of the discrepancies among previous 1n- 
vestigations had to be carefully considered. 
One obvious difficulty is represented by 
the time periods elapsing between the 
irradiation and the chemical examination 
of the blood. Cori, Pucher, and Goltz’ 
have shown by their experiments that, 
since the blood adjusts itself very quickly, 
marked changes in the blood occur only 
during the irradiation period or at very 
short intervals thereafter. Other workers 
have noted marked changes at twenty- 
four hours and by some, the alterations 
have been reported as sustained for several 
days or even weeks. In order to be more 
certain that the point at which any blood 
composition changes might occur would 
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not be missed in this work, blood speci- 
mens were taken at frequent intervals—as 
soon as possible after the irradiation, 
twenty-four and forty-eight hours later, 
and one week, four weeks, and six weeks 
after the treatment. It also seemed 
desirable to keep the animals under obser- 
vation for some time previous to the treat- 
ments, during which time blood chemical 
examinations were made for the purpose 
of determining the normal level for each 
individual animal, this level to serve as the 
standard by which to judge to what extent 
any deviation therefrom might be due to 
the irradiation. An accurate measure- 
ment of the dose applied also seemed of 
great importance. 

Full-grown, apparently healthy dogs 
were selected as the laboratory animals 
least likely to undergo changes in blood 
composition due to the frequent taking of 
blood samples. These dogs were kept in 
the kennels on a constant diet for about two 
weeks before any blood examinations were 
attempted, to insure against any variations 
in blood composition due to dietary ad- 
justment. Blood chemical examinations 
were made two weeks, one week, and six 
hours before roentgen treatment. A hemo- 
globin determination, Dare method, was 
made upon each blood sample to ascertain 
any evidence of anemia. 

Blood samples, 10 c.c., were drawn 
from the femoral vein of fasting dogs into 
glass vials containing dried oxalate. The 
Folin-Wu system of blood analysis was 
followed for the determination of the total 
nonprotein nitrogen,® uric acid’ and blood 
chlorides.’ The protein-free filtrates were 
always prepared within fifteen minutes 
after the taking of the blood and the 
analyses were completed that day. Choles- 
terol estimations were made upon the 
blood by the Myers-Wardell technique,” 
with the exception that the blood, mixed 
with the calcium sulphate soon after with- 
drawal, was allowed to dry at room tem- 
perature over night. To insure against loss 
of any cholesterol determinations as a 
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result of brown chloroform extracts, all 
cholesterol determinations were run in 
duplicate. Any extracts showing the least 
trace of brown were discarded. When 
both extracts were of the desired green 
color, they were read in the colorimeter 
and their average recorded in the tables. 
A series of seventy blood cholesterols were 
run in duplicate for the purpose of deter- 
mining how great a variation might be 
considered as within the limit of error of 
the method. The average variation* be- 
tween duplicate samples was found to be 
7.7 mg. per 100 c.c. of blood. 

The roentgen exposure was carried out 
with a Kenetron apparatus and an air- 
cooled Coolidge tube enclosed in a lead 
cylinder; the technique corresponded to 
that used in deep therapy: 175 kv., 4 ma., 
0.25 mm. Cu+1.0 mm. Al, 50 cm. focus 
skin distance, 10X15 cm. field, 28 min. 
The effective wave-length (Duane) lambda 


* In three instances, there was a variation of 31 mg., while 
the majority of duplicate determinations did not vary more than 
a few milligrams. 
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=0.165 Angstréms (transmitted through 
1.0 mm. Cu); the strength of the beam 
amounted to 0.3 r per second (air value). 
It was determined with two ionization in- 
struments of the thimble chamber type 
whose calibration had been checked against 
the large standard ionization chamber in 
connection with a galvanometer and stand- 
ard cell. For a field of 10X15 cm., the 
back-scattering reached approximately 18 
per cent. This leads, then, to a surface 
dose of about 600 r-units, which we con- 
sider a tolerance dose in human therapy. 
As the animals weigh considerably less than 
a human adult the volume dose for dogs is 
relatively much higher. The dose should, 
therefore, be sufficient to bring out changes 
in the blood following irradiation of the 
body. In order to study the influence of the 
dose and of the localization of the field, one 
group of dogs received twice the amount of 
radiant energy over the lower abdomen 
and the lower back, while in another 
group the chest was exposed. Due to the 


TABLE I 


HEMOGLOBIN 








Pre-treatment 


Wet. 
Group | Dog | kilos) 2 6 | 20 
wks. | wk. | hrs. | min 
14 8.1 77 88 88 88 
I a 8.6 | 98 99 98 97 
12 | 8.4" 94 | 89 | go | go 


8 9.1 93 92 go go 

3 9 9. 92 92 9i P 
P 8.2*| 98 96 92 87 

10 7.4*| 88 85 88 89 

7 8.6 | go 94 | 100 | I00 

4 10 78 | 87 86 88 88 
8 9.5*| go 86 88 86 

I 12.47| 90 g2 g2 g2 


Post-treatment 


Remarks 


i | | | Le 


soo r (air value) 
over posterior 
lower body 

soo r (air value) 
over posterior 
lower body 

soo r (air value) 
go over anterior and 
posterior lower 


body 


soo r (air value) 
over posterior 
chest 





* The dogs designated with an asterisk are the untreated controls. 
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fact that the rays emerged only through 
the opening, of the lead cylinder, the 
exposure was strictly limited to the out- 
lined ports of entry. The results of the 
biochemical studies are compiled in Tables 
I, II, 11, and Iv. 


DISCUSSION OF RESULTS 


The absence of appreciable changes in 
the hemoglobin content of the blood in- 
dicates that the bleeding of the animals 
for the purpose of obtaining the various 
blood samples did not cause any dis- 
turbance which might be an influential 
factor in itself (see Table 1). As to the 
fluctuation of the total nonprotein nitrogen 
and of the uric acid, there were no char- 
acteristic or consistent variations in rela- 
tion to the dose applied or to the part of 
the body which had been exposed. Warren 
and Whipple” reported that doses produc- 
ing a lethal intoxication in dogs if admin- 
istered over the abdomen were ineftective 
if given over the chest. In two dogs (No. 
2 in Group 1 and No. 4 in Group 2, there 
was a definite increase of the nitrogen 
twenty minutes following the treatment. 
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We tried to reproduce that change, but 
even an increase in the dose to four times 
its original order of magnitude was with- 
out success in that respect. In view of the 
quick return of the nitrogen level to the 
starting point and considering the incon- 
sistency of the observation, we are not 
inclined to look upon it as significant. 

The uric acid, in our experiments, re- 
mained ptactically the same, that is, the 
fluctuations were decidedly within phys- 
iologic limits (see Table 11). A comparison 
with the untreated control supports this 
impression. 

The sodium chloride level in dogs does 
not seem to be as constant as in man. 
An increase or decrease in the sodium 
chloride content of the blood following 
exposure must therefore be considerable 
in order to be regarded as an effect of the 
irradiation. The figures in Table m1 
demonstrate, however, that the sodium 
chloride in the treated dogs did not 
fluctuate much; only one animal (Dog 9, 
Group 3) showed an increase in the sodium 
chloride twenty minutes after the exposure 
as compared with the determination six 




















TABLE H 
Total Nonprotein Nitrogen Uric Acid 
(mg. per 100 c.c.) (mg. per 100 c.c.) 
Pre- Pre- 
Group| Dog} Wet. pee aes Post-treatment Deanna Post-treatment 
(kilos) Remarks 
2 ' 6 | 20] 24] 48] 1 4 | 6 I 6 | 20 | 24] 48] I 4 | 6 
wks.| wk. | hrs. |min.} hrs. | hrs. | wk. | wks.|wks.|wks.| wk. | wk. |min.| hrs. | hrs. | wk. |wks.)wks 
14 | 8.1 |35. 3/36. 8/36. 5/48. 3/41.6/42.0/52.0/61.0/41. 6/1 1.3 |I.1 |1.3 [1.1 |1.0 [1.3 |1.7 |1.0 | Soor (air value) 
I 2 | 8.6 |36. 5|40.0]38. 0/60. 0]39.0/40.0/63.0)50.0/48.3/1.5 {1.5 |i 1.5 |1.3 |2.3 |1.3 |1.6 |1.3 | over posterior lower 
12 | 8.4*|36. 8) 34- 3/34. 9136- 3139- 5137-0/38-7/38- 7/36. 5]1-3 [1-3 [1-1 |1.3 |1.2 |1.3 |1.2 |1.2 |1.1 | body 



































I [11.2 134- 7137+ 5137+ 1/40. 0} 36. 8] 36. 5/36. 6/36. 8/38.0]1.0 |1 I.O 1.1 |1.2 [1.2 |1.1 |1.4 | Soor (air value) 
2 4 |11.5 |50.0|50. 4/42. 8]69.0)52.0/53.0/42. 8/47.6/47.2/1.2 |1 1.2 |1.§ |1.4 |1.4 |1.3 |1.4 |1.4 | over posterior lower 

6 |12.8*/44. 4|42.0/40. 0] 34. 3/32- 2136. 5/41. 6/45.4/43-O]1.3 |1-2 1.2 |1.2 |1.1 [1.3 |1.4 |1.2 {1.1 | body 

8 | 9.1 |34-3/34-7/36- 5139. 5|38- 4/39- 2140. 5/36. 3/38.0]1.0 [1.2 |1.1 |I.1 [1.1 |1.1 {1.2 |1.4 {1.5 | Soo r (air value) 
3 9 | 9-4 |70. 5|60. 6/62. 5/65.0/62. 5/62. 5/60. 6/60. 6/60.0/1.0 |1.3 |1.3 |1.3 |I.3 |1.2 |1.2 [1.2 |1.2 | over anterior and 

7 | 8.2*130.9]/31.0/32. 4] 32. 5/31-0]30- 7/32. 5/34-7/44-O]1.2 [1.3 |1.2 |1.2 [1.2 |1.2 [1.2 |1.3 |1.2 | posterior lower 

10 | 7.4*139- 5/37-7/38-7/40-0140.0140. 4/40.0/41.6/40.0]/1.0 |I.1 [1.4 |1.4 [1.4 |1.3 |1.4 [1.6 |1.4 | body 

7 | 8.6 PEPEPEPE PERE PEPEPEPE PEN 1.3 jig [1-3 |1.2 |1.2 L2 |1.2 |1.3 | 500 r (air value) 
4 | 10 | 7.8 40.0141. 6|50.0152.0154. 6|63-0]50.0152.0]51.0]1.4 1.6 [1.4 [1.6 |1.2 |1.2 /1.2 |1.4 {1.2 | over posterior 

8 | 9.5*|40.0] 36. 3/38.0/37. 0] 38. 7) 36.0/39.0/38. 5/38. 3/1.4 |I- 5 |1.5 |1-2 |1.2 |1.2 |1.4 |1.4 |1.2 | chest 

I |12.4*|36. 6) 36. 8/38. 0139.0] 37-0/37- 5/36. 8137-0/38.0]1.1 [1.4 |1.4 |I.3 ]I.1 [1.1% |1.2 [1.2 |1.1 





* The dogs designated with an asterisk are the untreated controls. 
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hours before. On the other hand, the 
figures for one and two weeks previous 
to the treatment were as high as the post- 
treatment values. In this dog, the drop 
twenty-four hours after the exposure was 
followed by a slow return to the original 
level within four to six weeks. Since this 
observation stands out as a singular inci- 
dent, we must conclude that, in our 
experiments, the sodium chloride did not 
change in any characteristic manner fol- 
lowing irradiation. Roentgen sickness in 
man has been correlated with the drop 
of the sodium chloride level in the blood 
after deep roentgen therapy. As our 
animals did not show any signs of nausea, 
we should perhaps not expect a decrease 
in the sodium chloride content of the blood. 

The variation in the cholesterol content 
of the blood before and after treatment is 
within the limits of error of the method 
(see Table m1). In view of the rather 
general agreement in the literature con- 
cerning the cholesterol content of the blood 
following the exposure of the human body 
to roentgen rays, we carried out an ad- 
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ditional group of treatments to verify our 
observations. Six dogs received deep 
roentgen therapy (air value: S500 r) over 
the posterior lower part of the body and the 
blood samples were taken two hours later. 
This time interval was chosen because, 
according to Levy-Dorn and Burgheim," 
the drop in the cholesterol is usually at its 
maximum after that period. However, 
in only one animal (Dog D), did the 
cholesterol drop enough to be beyond the 
error of the method. The cholesterol level 
of all other dogs remained well balanced. 
The calculated mean values showed scarcely 
any variation (see Table 1v). We cannot 
explain this apparent discrepancy be- 
tween our findings in dogs and those 
reported in man. 


SUMMARY 


1. Fourteen dogs were exposed to filtered 
roentgen rays of short wave length over 
the anterior and posterior lower part of 
the body, over the posterior part alone, 
and over the posterior upper chest. The 
dose amounted to 500 r-units (air value), 


TABLE III 








Chlorides as NaCl 
(mg. per 100 cc.) 


Pre- 


Post-treatment 
treatment 


Wet. 
Group} Dog)(kilos) 


Cholesterol 
(mg. per 100 cc.) 


Pre- 


Post-treatment 


treatment 


Remarks 


—_—_——S | | | |S a FE | | ST | | | | | | | | | | NO OE 








soo r (air value) 
over posterior lower 
body 


—_—— | | OO OO I | EC | LL | eee 
| | S| — l | u l lM 


500 r (air value) 
over posterior lower 


body 


soo r (air value) 
over anterior and 
posterior lower 


body 


goo r (air value) 
Over posterior ` 
chest 





* The dogs designated with an asterisk are the untreated controls. 
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TABLE IV 








Cholesterol mg. per 100 cc. 
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the surface dose to approximately 600 r 
per field. Six additional dogs served as 
controls. 


mood 2. The hemoglobin, the total nonprotein 
Dog} Weight | 48 hrs. be- | 6 hrs. be- |2 hrs. after nitrogen, the uric acid, the sodium chloride 
(kilos) fore roentgen fore roentgen| roentgen and the cholesterol in the blood did not 
treatment | treatment |treatment show any characteristic changes following 
pa ~~ irradiation. There existed no apparent 
A 17. 191.0 192.2 188.0 
oe rap 194. noe relation between dose, part of body ex- 
Ci 28.0 224 .3 230.7 222.2 posed, and effect. 
D | 15.0 235.3 222.2 177-7 3. As far as the discrepancy between 
E | 11.0 2353 se hed 237 .6 our findings in normal dogs and those in 
P] me res 187-5 os pathological cases in man are concerned, 
Di cies giles 208.9 PON 206.9 We feel that only a comparative study on 
healthy persons can offer an explanation. 
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EXPERIMENTAL INVESTIGATION OF LEAD THERAPY* 


By FRANCIS CARTER WOOD, M.D. 


NEW YORK CITY 


T demonstration by Blair Bell of 
Liverpool that a certain number of 
inoperable cases of carcinoma or sarcoma 
could be cured for a period of from one to 
seven years by the intravenous administra- 
tion of certain lead preparations was a 
discovery of the first importance. Hitherto, 
with the exception of Coley’s fluid, of which 
the therapeutic benefit is extremely lim- 
ited, there has been no successful medical 
therapy for cancer. The fact that the 
method is not applicable to all types of 
cancer or that it has failed in the hands of 
other workers, has nothing to do with the 
question. The mere fact that Blair Bell has 
a certain number of well-observed and com- 
pletely arrested cases of carcinoma and 
sarcoma, in which the growth has receded 
under treatment with lead alone, cannot 
be discounted because of the failure of 
other workers in the field to obtain satis- 
factory results, nor can the weight of ob- 
servations on human cases be diminished 
by the fact that the lead is not effective 
as a cure of animal tumors. Whether this 
discovery by Blair Bell will ultimately 
lead to a generally available therapy of 
cancer cannot of course be answered now, 
any more than it would have been possible 
to prognosticate from Ehrlich’s rather un- 
fruitful therapeutic experiments with dyes 
the production of salvarsan. There are 
also three very practical reasons why the 
search for an agent of therapeutic value in 
cancer will be much more difficult than 
the production of an agent of destruction 
to a foreign parasite like the spirochete of 
syphilis. The first of these reasons is that 
in no country in the world, except perhaps 
in Germany, will the aiivaled facilities of 
the great chemical firms and their experi- 
enced staffs be placed fully and generously 
at the service of a scientific investigator. 


Secondly, the spirochete of syphilis 1s a 
single organism, and though it may vary 
in its local effects in the human economy, 
it is a foreign parasite with a different 
chemical structure from the rest of the 
tissues of the human body in which it 
exists, while the cancer cell is a parasitic 
cell which so far as our present knowledge 
goes is of exactly the same composition, 
with approximately the same metabolic 
activity as the normal cell from which it 
springs. Despite Warburg’s contention 
that he has established a definite metabolic 
difference between the cancer cell and the 
normal cell, recent experimental work is 
pointing more and more to the fact that 
many normal cells can carry on the same 
type of metabolism which he postulates as 
characteristic of cells of the malignant 
tumor. It is merely a question of rate of 
growth and adaptation to special condi- 
tions. Thirdly, cancer is not a single dis- 
ease but a pleomorphic growth phenom- 
enon which, for lack of knowledge, has 
been grouped under a single head. The 
discovery of a cure for lymphosarcoma, 
then, offers no certainty that the same 
substance will cure a squamous cell ep1- 
thelioma. These points, so long insisted 
upon by Dr. Harvey Gaylord of the New 
York State Institute for the Study of 
Malignant Disease, are apparently not 
fully appreciated by biologists or many of 
the research workers who are studying the 
subject of cancer. The clinical student of 
the disease has long recognized the extraor- 
dinary difference which exists between 
human neoplasms. 

In the face of all these difficulties, the out- 
look may be discouraging, but that 1s only 
an additional urge for a renewed study of 
a disease which is fast becoming the chief 
cause of death in the civilized world. In- 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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stead of vaguely roaming over the field 
and giving to animals or human beings with 
tumors a nondescript series of chemicals, 
without the slightest scientific basis for 
such administration, which is certain to 
prove a waste of time, a careful scientific 
study must be made on the fundamental 
biology of the cell. Nothing has been more 
misleading than the faith that by the 
Edisonian method of trial and error, some- 
thing will be achieved by industry alone. 
The fact that centuries ago a native Peru- 
vian discovered that quinine was an ef- 
fective remedy for malaria is a brilliant 
exception, but here again it is a foreign 
parasite, wholly different from the rest of 
the cells of the body, which has proved to 
be susceptible to an alkaloid. Such a lucky 
shot may not occur again. Rather we 
should pursue the method of Ehrlich 
and study the biology of the cancer cell 
more industriously, and follow leads which 
like Blair Bell’s offer some possibility of 
development. 

Bell himself has been hampered by lack 
of funds in planning a broad-gauge re- 
search program. Obviously any advances 
in the future must be accompanied by the 
combined labors of chemists and biologists, 
using transplanted animal tumors as a 
primary test object. 

If anything can be obtained which will 
cure mouse sarcoma No. 180 or rat sar- 
coma No. 10 of the Crocker Laboratory, we 
are in sight of the conquest of cancer. 
The growth-rate of these tumors is, how- 
ever, infinitely greater than that of any 
human neoplasm. They may in a very 
few weeks grow to such size as to weigh 
nearly as much as the host which carries 
them. So that it is no wonder that lead 
is ineffective in checking these highly 
selected and perfectly adapted cells grow- 
ing in an organism otherwise healthy and 
therefore supplying ample food for cellular 
proliferation. Nevertheless these animal 
tumors are very useful in checking the 
toxicity to the tumor of lead preparations. 

The general toxicity is first checked by 
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determining the lethal dose to healthy 
rats weighing 60 to 100 grams. 

The lead compound should be injected 
intravenously, preferably giving the equiv- 
alent amount of lead as element. As con- 
trol, the original Blair Bell suspensoid, 
which contains large quantities of lead 
hydrate and carbonate should be used. Its 
minimal lethal rat dose is about I mg. per 
1ogm. of rat. If the rat has previously been 
grafted with a rapidly growing neoplasm, 
which does not spontaneously recede, the 
tumor toxicity will simultaneously be de- 
termined. The effects of such a dose are 
to cause more or less necrosis of the center 
of the tumor. Careful controls are neces- 
sary as these tumors tend to necrose spon- 
taneously owing to their rapid growth and 
the consequent inability of the blood sup- 
ply to keep up with the growth of the 
tumors. In the large blood sinuses in such 
tumors spontaneous thrombosis not infre- 
quently occurs and by the injection of 
adrenalin or similar vasoconstrictors the 
amount of necrosis can be increased. 

When injected intravenously only two 
preparations produce as intense a tumor 
necrosis as does the original Blair Bell prep- 
aration. One of these is manufactured 
under the trade name of Colosol; the other 
is a preparation made up for experimental 
purposes which is a compound of glucose 
and lead. The Colosol contains mercury 
in addition to lead and has considerable 
toxicity to the kidneys when injected intra- 
venously. The Blair Bell lead seems to 
attack the liver chiefly. The glucose com- 
pound is highly toxic, partly because it is 
soluble; it acts very destructively on the 
liver and also has a considerable capacity 
to destroy tumor tissue. If a tumor of 
moderate size, say I cm. in diameter, is 
cut across twenty-four hours after intra- 
venous injection with 4 or 5 mg. of Blair 
Bell lead or 1 mg. of lead as Colosol or 
I to 2 mg. of lead combined with glucose, 
the center of the tumor will be found to 
be transformed into a reddish necrotic 
mass. Microscopic sections show that the 
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periphery of the tumor into which the 
main blood “supply pours from the sur- 
rounding vessels, often contains a consid- 
erable number of viable cells, and from 
these cells later a recurrence takes place. 
No other preparation tested is as effective 
as the three enumerated. Yet it is still not 
finally determined whether the destructive 
action as measured on animal tumors 1s 
exactly parallel with the therapeutic value 
to human neoplasms. Most of the facts 
so far observed point however in that 
direction. 

In a report made to the London Cancer 
Conference last Summer, I showed that 
the addition of a certain amount of roent- 
gen radiation was capable of carrying on 
the work of the lead and completing 
the destruction of the tumor, and I esti- 
mated roughly that the lead added Io per 
cent to the effectiveness of the irradiation. 
This is not constant, probably because the 
lead effects vary in different tumors even 
of the same type. It is easy to imagine, 
though very difficult to prove, that in one 
tumor the circulation of a certain portion 
may be accidentally much more damaged 
by the lead which reaches it than another 
portion. The thrombosis of a single vessel 
may dominate the situation. In another 
tumor three or four vessels may feed the 
neoplasm and if only one is thrombosed, 
only the portion of the growth supplied by 
the damaged vessel will be destroyed. In 
addition to the thrombosis there is, with 
lead at least, a certain amount of direct 
toxic action, for while the soluble salts are 
rapidly hanged into phosphate, unques- 
tionably a certain portion remains in an 
ionized state for a time and continues to 
damage the cells outside the capillaries. 
The amount of lead which reaches the 
tumor as compared with that which gets 
to the liver, kidneys and other organs of 
the body is variable and probably depends 
primarily on the proportionate blood sup- 
ply. Bell has shown by an analysis of 
human material that considerable lead is 
always demonstrable in a tumor, but that 
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the quantities so obtained vary consider- 
ably. This may be the reason why he has 
found that certain types of tumor, like the 
squamous cell epitheliomata of the oral 
region, are less favorably affected than the 
highly vascular sarcomata. It 1s probably 
the reason why the slow-growing tumors 
of the gastrointestinal tract are scarcely 
influenced by lead, while ovarian car- 
cinomata, spreading through the vascular 
omentum, often react favorably. 

In all cases it must be frankly recognized 
that tumor cells are only different from 
normal cells in their rapid growth rate and 
irregular blood supply and that therefore 
their destruction can only be expected from 
an amount of lead which seriously damages 
the liver, which all my analyses have shown 
to contain a large amount of lead relative 
to tumor and other organs. This is quite 
in line with a large series of analyses of 
organs from demonstrated cases of death 
from chronic lead poisoning. There is ap- 
parently no elective absorption of lead by 
the tumor, and the lead cannot be demon- 
strated in the individual cells of the neo- 
plasm. It is apparently seized by the 
reticulo-endothelial structures in the tu- 
mor, just as it is seized by the same struc- 
tures in the liver, in the spleen and in the 
kidneys, damaging the walls of capillaries, 
and the cells which phagocyte it. As the 
soluble compounds are broken down and 
ultimately altered into an insoluble type 
of lead phosphate, one would expect no 
better and no worse results than these. 
Certain organic compounds have been 
shown to be extremely dangerous inas- 
much as they are soluble in the brain 
lipoids. This is well known to be the 
case with ethyl lead which in quantities 
too small to damage the liver and other 
organs may produce serious brain symp- 
toms owing to the selective absorption by 
the brain lipoids. Certain organic com- 
pounds which I have tested have shown a 
relatively large amount of lead in the brain 
of experimental animals, thus pointing out 
that the obvious step toward the perfec- 
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tion of lead therapy is not necessarily along 
the line which Ehrlich perfected in the 
production of salvarsan, nor has the ques- 
tion been answered as to whether a less 
toxic product will prove as valuable as the 
more toxic type. That we must poison 
the patient to poison the tumor sug- 
gests that search might profitably well be 
made toward a more toxic product in order 
that the same amount of poison might be 
obtained without loading the body with 
large quantities of lead. 

Martland’s experiments with a lead col- 
loid, which was practically non-toxic in 
small doses showed only that the patients 
could be killed by large doses of lead with- 
out their tumors being influenced. On 
the other hand, the original Blair Bell 
product is so highly poisonous that only 
small quantities can be administered, 
scarcely ever more than 600 or 700 mg., 
while Martland gave 2500 mg. of lead. 

The problem is still more complicated 
by the fact that one patient or even one 
animal is promptly poisoned by a dose 
which others will tolerate. One patient 
will develop an astounding anemia after the 
injection of 100 mg. of lead, while in 
others the blood will scarcely be altered 
by such administration. In animals we 
can control conditions better by selecting 
those of the same weight and strain, but 
even in mice and rats there is considerable 
difference in the toxicity of the same 
amount of lead intravenously adminis- 
tered. This intravenous administration 1s 
done in both mice and rats quite as easily 
as in the rabbit. The tail vein 1s used and 
a very fine needle employed, as the vessels 
are small. Rats are more difficult than the 
mice as the tail is apt to be covered with 
a thick epidermis which makes it difficult 
to see the vessel and may blunt the point 
of the needle. It is sometimes advanta- 
geous to soften the epidermis with soap and 
water or make it more transparent by 
rubbing in xylol, though this is not neces- 
sary in a mouse. 

An important question yet to be inves- 
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tigated is to determine if possible whether 
one lead preparation is mofe freely ab- 
sorbed or fixed by the tumor than another. 
Martland was unable, for example, to find 
any lead in the human tumors which he 
treated, and Reinhard and Buchwald* 
report similar findings in mice bearing spon- 
taneous tumors. 


Martland’s sections however showed 
black particles, presumably lead, in the 
endothelium of the blood vessels of the 
tumors, and, therefore, presumably, if a 
sufficiently delicate analytical method had 
been used, lead would have been found. 


The nature of the problem is evident 
from the fact that, let us say, 1 mg. of 
lead is given to a mouse weighing 20,000 
mg. If the tumor in that mouse weighs, 
say, 1000 mg., and the distribution is equal 
throughout the whole body, a chemical 
method must be devised to discover 1/20 
of a milligram; but as a matter of fact 
the distribution is not equal. The liver 
often takes one hundred times the amount 
of lead that is absorbed by the tumor, 
hence the analytical method must detect 
1/2000 of a milligram, an amount which 
escapes ordinary analysis. Similarly in a 
rat weighing 100 grams, with a tumor 
weighing I gram, after injection of say 
4 mg. of lead, the quantity allotted to the 
tumor will be very small and the analyst 
must be prepared to detect that quantity. 
As a matter of fact, neither Martland nor 
Reinhard and Buchwald used methods 
sufficiently delicate to detect these small 
quantities of lead. It is, however, perfectly 
easy to demonstrate lead in the tumors of 
treated animals. In fact, a faint trace of 
lead can be demonstrated in the heart 
muscle of a mouse or rat after the injec- 
tion of 1 mg. of lead, and much more in 
the tumor. The method is an old one. 
It was used in 1865 in the medicolegal de- 
tection of thallium, and has recently been 
brought to considerable perfection in the 

* Reinhard, M. C., and Buchwald, K. W. No lead in tumor 
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analysis of special steels and similar mate- 
rial by Hartley and Pollak, and the French 
chemist de Gramont. The method for our 
purpose is to ash the tissues, adding, if 
necessary some lead-free nitric acid to 
complete the destruction of all organic 
matter, and then electrolyze a given quan- 
tity of an aqueous solution of the ash, 
using 5 ma. of current. The electrolysis 
is very conveniently carried out in short test 
tubes holding about 10 c.c., through the 
bottom of which a platinum wire has been 
fused. This should be made the positive 
pole. The negative is a piece of gold wire 
about 18 gauge. If large quantities are 
expected it is well to use two or three 
wires in the solution, if small quantities, 
one wire is best. After the electrolysis 1s 
completed, which takes six to eight hours, 
the lead which is adherent to the end of 
the gold wire is volatilized in a condensed 
spark from a 1okv. transformer witha capac- 
ity made up of two or three wireless con- 
densers and a small self induction coil to 
remove the confusing air lines. One ten- 
thousandth of a milligram of lead can be 
detected without difficulty by this proce- 
dure. The spectrum has to be photo- 
graphed as it lies in the near ultraviolet 
and there is a set of convenient gold lines 
which mark out the region in which the 
characteristic lines from traces of lead 
appear. By making a series of negatives 
from known lead solutions, an approxima- 
tion can be quickly made as to the quan- 
tity of lead present in a given amount of 
solution. As I have stated, it is always 
possible to detect lead in any type of 
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tumor, either primary or inoculated in an 
animal which has been given no more 
than a milligram of lead of any type which 
I have tested. The quantities found vary 
with different tumors, and even with the 
same tumor. Such an analytical method 
permits a study with a minimum of labor 
of the distribution of the lead in the liver, 
the spleen, the kidneys, the bone marrow 
and a tumor. It permits an estimation of 
the rapidity by which the lead disappears 
in the circulation, and a number of other 
interesting facts which must be deter- 
mined before we are on sure ground in 
regard to the use of any suitable pharma- 
cological preparation. Only after a careful 
study of various lead preparations on ani- 
mals will it be safe to apply them to human 
beings, and there must be strong reason for 
thinking that they are preferable to the 
original Blair Bell lead before they are 
used. 

The future of lead therapy is still doubt- 
ful. That it is very dangerous goes with- 
out question, but I have treated some 70 
human patients without a single death 
from the lead itself. Unfortunately most 
of them have died from the progress of 
their disease, though a few patients have 
had their tumors arrested, and Bell can 
show many more in Liverpool. Yet as the 
methods are still wholly experimental, we 
may have to wait many years before the 
final estimate of the procedure can be 
offered. Even in its present stage it re- 
mains the most important contribution to 
cancer therapy since the discovery of 
radiation. 
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LEAD THERAPY* 


By LEILA CHARLTON KNOX, M.D. 


NEW YORK CITY 


NE year ago, in June, 1928, a prelim- 

inary report was madef upon the treat- 
ment with solutions of colloidal lead of 60 
patients with an established diagnosis of 
malignant disease. Many of these patients 
received deep roentgen therapy simultan- 
eously. The report covered a period of 
two years of experience with the method. 
Twenty of the patients had received not 
over 150 mg. because a few days or weeks 
of observation showed that they were too 
ill, too cachetic or too much affected by 
the late complications of the tumors to 
justify any form of treatment other than 
alleviation of pain or discomfort. These 
20 should, therefore, not be included in 
our series as they show nothing with re- 
gard to the effects of colloidal lead except 
that it should be reserved for patients with 
some physical reserve, some capacity to 
overlook discomforts and some ability to 
combat anemia and cachexia. 

The other 40 patients were, for the most 
part, in advanced stages of the disease and 
presented recurrent or large primary tu- 
mors. Many had widespread metastases. 
All were considered hopeless. In general, 
the form of treatment indicated by Bell 
in 1925 was followed, and the results, while 
less curative, probably are to a large extent 
corroborative of his experience. The im- 
mediate results of the injections have been 
to produce a moderate amount of discom- 
fort from anorexia, nausea, vomiting, chills 
with fever and, in a few cases, jaundice 
and general prostration. Sixteen of the 40 
patients were given from one to four trans- 
fusions, to prevent or correct a fairly 
rapidly developing anemia. No serious 
nephritis, no neurological complications 
and no deaths have taken place as a result 


of the lead. 


t Knox, Leila C. Lead therapy. ¥. 4m. M. Ass., 1929, 92, 
106-109. 


Last year it was reported that 8 of the 
patients were living and 4 were clinically 
well. At the present time, July, 1929, five 
are living and 3 are in good health. 


Case 1 of our earlier report, has developed 
new masses of tumor and although in fair 
general health, she cannot be expected to 
recover completely. Both roentgen therapy and 
lead have, however, always brought about im- 
provement and both have been well tolerated. 
Her life and comfort have unquestionably been 
prolonged by the use of both these agents. 

Case 11. This patient has remained in per- 
fect health. She has gained weight, undertaken 
many new activities and shows no possible 
indication of any tumor. She has had no sub- 
sequent doses of lead but several courses of 
roentgen treatments. 

Case m1. The patient is clinically well, but 
developed a peritoneal infection and at a 
subsequent laparotomy was found still to 
possess many peritoneal implants. He has had 
one more course of lead and of roentgen treat- 
ments, and is in better health than for three 
years. He is probably not cured. 

Case 1v. This patient is, two years and three 
months after beginning treatment, very well 
and shows no sign of tumor. 


Since July, 1928, three additional pa- 
tients have been treated, one with lympho- 
sarcoma, late and widespread; one with a 
carcinoma of the thyroid recurrent for the 
third time, and one woman with a recur- 
rent carcinoma of the cecum. Of these 
only the last has been improved. She 1s 
a young woman with no evidence of remote 
metastases and with good general health. 
She has been given 130 mg. of the Blair 
Bell colloid, and 270 mg. of the Lilly phos- 
phate and now appears better than six 
months ago when the treatment was be- 
gun. Her tumor is of the same type as that 
described in Case 111 above. 

It is, therefore, our impression that: 


(1) Colloidal lead has been, and will be, 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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effective in prolonging the lives of some 
patients with malignant disease. 

(2) A rare but occasional permanent 
cure may be expected. 

(3) In general, a patient should be rela- 
tively young, not anemic nor cachectic 
nor with extensive metastases in order to 
undertake the treatment. 

(4) The morphology of the tumor is not 
a guide to the probability of its suscepti- 
bility to lead. 
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(s) The use of roentgen rays and lead 
have probably more effect upon the neo- 
plasm than either of these used alone. 

(6) The treatment is too prostrating 
and may be too hazardous to justify its 
use as a prophylactic measure. 

(7) These results, as well as those of 
others who have used colloidal lead ex- 
tensively, justify its use in a few carefully 
selected cases where adequate resources 
are available for meeting complications. 
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OBSERVATIONS ON LEAD THERAPY* 


By H. J. ULLMANN, M.D. 


SANTA BARBARA, CALIFORNIA 


NY statistical report that I might 

make on cancer treated with lead 
therapy would appear very discouraging. 
But I am still, after three years, using it 
as an adjunct to irradiation for those pa- 
tients who, I believe, are beyond a rea- 
sonable hope of more than a temporary 
questionable palliation of their condition 
by any other known method. As we are 
ready to attempt treatment of any patient 
willing to stay in the hospital and submit 
to any procedure and test that we may 
prescribe, our percentage of failures, so far 
as ultimate results are concerned, is neces- 
sarily large. We find, however, sufficient 
effect on the tumors of these hopeless pa- 
tients at autopsy to warrant continued 
study and have as encouragement several 
individuals who are apparently well from 
six months to two years. 

Any physician who has neither experi- 
ence nor a well-equipped institution in 
which to treat his patient is courting not 
only discouragement but trouble if he at- 
tempts the use of lead. I have found that 
nearly all of those using lead for the first 
time are afraid, and justifiably so, of a 
possible uncontrollable acute poisoning. 
They use small doses at frequent intervals 
and then complain of the anemia which 
follows. Lead will produce a prompt 
anemia in many patients when large doses 
are given, but this anemia usually disap- 
pears much more rapidly than the later 
one almost invariably following fractional 
dosage. I have also found that the smaller 
doses produce less effect on the tumors 
than the large ones even when the same 
amount of lead is given over the same total 
time. We have never been able to dem- 
onstrate kidney injury from use of our 
lead phosphate, either clinically or at au- 


topsy. There is, however, a constant liver 
damage which is not demonstrable clini- 
cally unless the greater part of the organ 
has been replaced by tumor. The damage 
consists of fatty change and recovery is 
apparently prompt. 

An annoying symptom is the occasional 
chill following the injections. This is due 
to gelatin, a necessary ingredient of the 
colloidal solution. It is harmless but the 
patient 1s apt to be frightened unless pre- 
pared. We have observed one violent 
shock. This occurred in a patient who had 
had intramuscular injections of the solu- 
tion and quite evidently had been sensi- 
tized. The patient went into shock during 
the injection. It was severe and required 
intravenous use of adrenalin. Chills usually 
occur one to two hours following the injec- 
tion. These chills may appear after any 
one or all injections in any one patient, 
though some patients never have them. 
There may be an accompanying rise of 
temperature varying from gg to 103° F. 
No treatment is required except hot water 
bags and blankets for the severe types. 

Pain in the tumor is usually complained 
of from three to five days after the injec- 
tion and if not felt to some degree we con- 
sider the prognosis is bad. 

The longer we use lead, the stronger the 
impression grows that our results have been 
better where a thorough course of irradia- 
tion has been given prior to the lead. We 
now make a practice of giving a prelim- 
inary irradiation unless this has been given 
previously. Irradiation is again used after 
and sometimes during the course of lead 
injections. 

Patients with very large tumor masses 
always do badly. As the tumors begin 
to regress a toxemia develops much like 


* From the Department of Cancer Research Santa Barbara Cottage Hospital, Santa Barbara, Calif. Read at the Fourteenth 
Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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that seen in sensitive lymphosarcomata 
following a full dose of radiation. At the 
first sign of this toxemia all treatment 1s 
stopped, either lead or irradiation, and 1s 
not resumed until all symptoms disappear. 
This may be two weeks or more and usually 
lasts as long as the tumors are regressing. 
I have found that alkalinization, with or 
without glucose by vein or rectum, and 
salt by hypodermoclysis, is usually all 
that is required in the way of active ther- 
apy for the toxemia either of lead itself 
or from tumor absorption. Calcium may 
be given by mouth in addition to any of 
these if symptoms of lead colic occur. 


One of our most important problems has 
been to determine what compound or com- 
pounds were formed by lead with the blood. 
If we could determine this it might assist 


Observations on Lead Therapy 


307 


us in finding either a less toxic compound, 
a more efficient one, or both. Bischoff and 
Maxwell* have shown that lead combines 
with blood serum to form a double phos- 
phate of calcium and lead. This has about 
the same toxicity as the orthophosphate. 
They discovered, however, that this was 
not the reaction with the red cells. The 
compound formed by the interaction of 
lead and erythrocytes is a lead phosphoglyc- 
erate. Itis as toxic as ionic lead, perhaps 
more so. One-fourth of ionic lead added 
to blood goes to this compound. Tests 
with ıt are being made on cancer rats. A 
full report of this chemical study will be 
reported at the International Physiological 
Congress at Boston in August by Dr. 
Bischoff. 


* Bischoff, Fritz, and Maxwell, L. C. The precipitation 
of blood calcium by lead. J. Biol. Chem., 1928, 79, 5-17. 
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REPORT OF TWO CASES* 


By WILLIAM H. STEWART, M.D., and H. EARL ILLICK, M.D. 


NEW YORK CITY 


N THE interpretation of roentgenograms 
of the gastrointestinal tract, diagnosis of 
the exact pathology present may be diff- 
cult or even impossible since strikingly 
similar shadows may be obtained from 
several very different lesions. 

The first case presented herewith was 
one in which a routine barium clysma 
following the barium meal was given to 
exclude disease of the colon, and a benign 
neoplasm was found. 


Case 1. The patient, a female, single, aged 
forty, was admitted to Lenox Hill Hospital on 
Jan. 21, 1929. 

Past History. Irrelevant. 

Present History. Since an attack of influ- 
enza nine years ago she has had considerable 
belching, occasionally accompanied by epigas- 
tric pain which the belching relieved. She has 
become markedly constipated and has fre- 
quently noticed slime in the stools, but never 
fresh blood; they are never tarry, are occa- 
sionally grayish. On three occasions she has 
had jaundice. 

Five weeks ago, during a menstrual period, 
she had a severe attack of pain beginning in 
the left lower quadrant and radiating all over 
the abdomen and down the inner side of the 
thigh. She had a second attack a week later, 
which was not so severe as the first. For two 
weeks she felt uncomfortable in the abdomen, 
belched continually and had no appetite. 

Two weeks ago she had a similar attack 
lasting ten days, being worse after eating. She 
vomited twice. The pain which was so severe 
that she could not sleep, radiated to the shoulder 
blades. No jaundice. Constipation, belching, 
slime in the stools continued. For the past 
week she has been on a milk diet. For the past 
three days she has had no pain except for two 
hours on the night before admission when she 
had pain in the left lower quadrant radiating 
all over the abdomen and to the shoulder 


blades. Her weight four months ago was 150, 
it is now 140 pounds. 

Physical Examination. The patient did not 
appear ill. Abdomen soft; no masses, no sensi- 
tiveness. Blood count: red blood cells, 4,340,- 
000; white blood cells, 6,900; hemoglobin, 66 
per cent. 

Roentgen Examination. The Graham test 
was done. No gallstones were demonstrated. 
There was a normal cholecystographic response 
to the oral administration of the dye. There 
was slight ptosis of the stomach. There was 
no roentgen evidence of ulcer or cancer. The 
stomach was empty at six hours. At twenty- 
four hours the meal was in the ascending colon 
and proximal third of the transverse colon 
where there was an apparent delay. The rou- 
tine barium enema caused marked distress. 





Fic. 1. Case 1. Roentgenogram after barium enema 
showing filling defect in the transverse colon, 
indicating lipoma. 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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Fic. 2. Case 1. Confirmatory barium enema in 
which the lipoma blocked the transverse colon, 
preventing the opaque material from reaching 
the proximal colon. 


There was considerable spasm of the colon and 
a filling defect in the transverse colon was noted 
(Fig. 1). A second barium enema filled only 
the lower half of the colon, meeting complete 
obstruction in the midtransverse portion. Al- 
though the lower colon was distended, no 
barium passed through this area. The ob- 
struction resembled a deformity from a mass 
inside the lumen of the colon (Fig. 2). 

The provisional preoperative diagnosis made 
by Dr. DeWitt Stetten of the Surgical Service 
was pedunculated benign tumor, probably sub- 
mucous lipoma, of the transverse colon with 
recurrent attacks of intussusception. 

Operative Findings, Feb. 7, 1929. Just to 
the right of the midportion of the transverse 
colon is a smooth, firm, freely movable, ovoid, 
pedunculated tumor the size of a large egg 
attached by a somewhat broad pedicle to the 
interior of the lower posterior wall. There is 
considerable infiltration around the base and 
numerous hard, enlarged lymph glands can 
be felt in the adjacent mesentery. The tumor 
has the characteristic feel of a benign growth. 


The mucous membrane over the apical half 


is gangrenous. On section the tumor is found 
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to be a rather firm, fatty growth typical of a 
submucous lipoma. 

Final Diagnosis. Pedunculated submucous 
lipoma to the right of the midportion of the 
transverse colon with recurrent attacks of 
intussusception. 


In the second case a lipoma of the colon 
was accompanied by a separate cancer in 
another portion of the colon. 


Case u. The patient, a male, aged forty- 
five, came to the hospital complaining of con- 
stipation, pain in the lower abdomen and belch- 
ing of gas. Two weeks previously, after a heavy 
meal, the patient took magnesia, following 
which he vomited but had no bowel movement. 
Two days later his local doctor advised an 
enema which gave some relief. He had a few 
small bowel movements later. He ate only 
sparingly; had no vomiting, no ribbon-like 
stools and no loss of weight. Two days before 
admittance he again began to vomit but had 
no satisfactory bowel movements. 

On admission to the hospital his physical 
examination revealed an abdomen which was 
flat with no visible peristalsis. There was rigid- 
ity. Slight tenderness was noted on pressure. 





Fic. 3. Case 11. Showing the lipoma in the pelvic 
colon and the cancer in the first portion of the 
descending colon. 
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Roentgen examination showed a marked ob- 
structive lesion at the splenic flexure, the char- 
acter of the shadows strongly suggesting a 
malignant growth. In the pelvic colon there 
was a filling defect which was similar to that 
seen in a case of lipoma (Fig. 3). 

Operative Findings. There was a normal 
amount of free fluid in the peritoneal cavity. 
An annular carcinoma was found encircling 
the colon at the splenic flexure and was re- 
moved. About the middle of the sigmoid a 
pedunculated, soft mass was felt which was 
attached to the posteromedial surface of the 
mucous membrane within the lumen of 
the colon. On palpation the surgeon was of 
the opinion that it was a lipoma. 


In conclusion, it may be stated that 
lipomata of the gastrointestinal tract occur 


William H. Stewart and H. Earl Illick 
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most frequently between the ages of forty 
and sixty or, in other words, at the cancer 
age. In the colon, cancer is the most fre- 
quent malignant tumor, while adenomatous 
polyps are the most common benign 
tumors. Lipomata occur next in frequency 
to polyps. Lipomata are usually single 
but may be multiple. They are rounded 
or ovoid and attached to the gut by a 
pedicle. They arise from fat in the sub- 
mucous layer of the intestine and grow 
inward into the lumen. They may never 
produce symptoms. They may occur any- 
where in the alimentary tract, various 
pathologists finding different portions in- 
volved. The stomach, ileum and rectum 
appear to be favorite sites. 
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THE DRIFT IN HOSPITAL ROENTGENOLOGY 


AT THE recent meeting of the American 

Roentgen Ray Society i in New York 
City an opportunity was given to members 
to inspect the roentgen-ray departments of 
several of the newer hospitals. We found 
ourselves interested not so much in the 
types of apparatus and technique of proce- 
dure as in tendencies and changes in roent- 
genologic practice. 

The tendency was not the organization 
of one or more large central plants with 
perfect adaptation of space and apparatus 
to the diversities of roentgen work and the 
simultaneous employment of numerous 
technicians; instead we found many small 
separate installments, each complete, as 
items of the equipment of various depart- 
ments of medicine, surgery, pediatrics, 
genitourinary, skin, orthopedic, and so 
forth, making in one hospital, so we were 
told, fourteen separate roentgen-ray in- 
stallments under separate heads. These 
heads were the professors of the depart- 
ments. 

Is this decentralization a necessary pro- 
cess in the better adaptation of roentgen- 
ray work to the needs of the various 
departments of medicine and surgery? Is 
the distinction between roentgenologist 
and technician disappearing in hospital 
practice? And with the passing of those 
older roentgenologists whose achievements 
and reputation have withstood the rising 
tide of abundant technicians, will roent- 
genology survive as an independent de- 
partment on a par with other specialties in 
medicine? 

No pessimism is intended. It is right 
that roentgenology should find its own per- 
manent footing. Such a footing seemed to 
have been assured with the establishment 
of full professorships in roentgenology. 


But curiously enough this step has helped 
the decentralization process. Adequate 
instruction in the meaning and interpreta- 
tion of roentgenograms has become a 
necessary and most commendable part of 
medical education. Outside of our schools, 
roentgenologists and technicians are also 
familiarizing practitioners with all phases 
of roentgenology. The dissemination of 
useful knowledge is always good. As a 
result, however, the medical graduate, 
while he needs the hospital technicians to 
produce his films, feels more and more 
competent to read them himself. 

In certain ways he may be in a better 
position to interpret the films than the 
roentgenologist. It is he who has the his- 
tory of the case, has made the physical 
examination of the patient and is in pos- 
session of the laboratory data. What is the 
roentgenologist to do in a busy small hos- 
pital where he does most of the technical 
work outside of the dark room? Or what is 
he to do in a large hospital where a stack of 
films, day after day, awaits his examina- 
tion and report? Is it possible for him to 
consider the details of each case in connec- 
tion with the films to be examined? Most 
roentgenologists would say, “Theoretically 
right, practically impossible, mostly un- 
necessary.” 

In regard to fractures, dislocations, 
foreign bodies and a certain proportion of 
other cases this is true, but in regard to 
internal disease the question is being an- 
swered in a way that deserves our atten- 
tion. 

This drift is seen in roentgenologic litera- 
ture which shows that the movement began 
long ago. Braasch has written two of the 
best works on the interpretation of roent- 
gen findings in cystoscopic examinations, 
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but Braasch is not a _ roentgenologist. 
Scudder’s work is one of the best on the 
roentgen examination of fractures but no 
one thinks of Scudder as a roentgenologist. 
Rotch’s book on the interpretation of 
roentgen findings in childhood has re- 
mained an authoritative work, although 
Rotch was a professor of pediatrics. Vol- 
ume ut of the Annals of Roentgenology 
on the “Digestive Disturbances of Child- 
hood” is by Kerley and LeWald. The fact 
that Kerley who is not a roentgenologist 1s 
yet the leading author is suggestive of the 
dominance of the clinical side in roentgen 
interpretation. Likewise Volume vu, of 
this same series, on “Urological Roent- 
genology” by Young and Waters is another 
striking example of the superior position 
which the specialist occupies in roentgen 
interpretations within his chosen field. One 
of the greatest works yet written on the 
roentgenology of “The Heart and Aorta” 
is by Vaquez and Bordet, and yet Vaquez, 
as is known, is Professor a grégé a la Fac- 
culte de Médecine de Hôpital Saint-An- 
toine. Graham revolutionized the roentgen 
examination of the gall-bladder, and Gra- 
ham’s work is the fountain source of the 
interpretation of roentgen findings of the 
biliary tract. Yet, needless to say, Graham 
is not a roentgenologist. 

This list could be extended and could be 
greatly amplified by references also to 
roentgenological material in medical and 
surgical journals. But enough has been 
stated to emphasize the point that the 
internist, surgeon or specialist who becomes 
an interpreter of roentgen findings often 
becomes a highly competent roentgenolo- 
gist and that the roentgenologist who 
ceases to be a general diagnostician be- 
comes a technician. 

Thus the roentgenologist has a competi- 
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tion of a most useful kind. He must exert 
himself to maintain his status. He must 
know more than the internist, the surgeon, 
the urologist or any other specialist, about 
the diagnosis of disease. He cannot limit 
himself to those diseases or conditions 
which are now the subjects of roentgen 
examination because of the wide necessi- 
ties of differential diagnosis, because of 
the interdependence of body organs and, 
finally, because roentgenology is a progres- 
sive science. He must take all pathology 
as his province because roentgenologic 
research is mostly the translation of 
pathological conditions into terms of 
roentgenology. 

This conception of the job which faces 
the roentgenologist is the one which 
requires him to be a general diagnostician 
with the sky as the limit of skill and 
learning. That the best type of roentgenol- 
ogists are already rising to this level is 
shown by the programs of our national 
societies where the titles of papers read 
refer to diagnostic and clinical problems 
rather than to roentgenologic methods. 
For example, “Massive Collapse of the 
Lung,” “Gastric Hemorrhage,” “Chronic 
Lung Suppuration,” ‘“Cecal Stasis,” 
“Bone Lesions of Congenital Syphilis,” 
and so on. 

We thus see the drift of society work 
towards the highest type of roentgenology 
and the drift of hospital work towards a 
type with the roentgenologist omitted. 
Numerous exceptions do not change the 
main line of the current. To strengthen our 
societies is to conserve the best interests of 
roentgenology which are identical with the 
best interests of patients and of the medical 
profession. Perhaps some day we may be 
masters of our own domain. 


A. W. CRANE 
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MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan St., 

Toledo, Ohio. 

Thirty-first annual meeting: West Baden, Indiana, 
Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles, Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: 1930, to be announced. 

RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dr. Lowell S. Goin, Wilshire Medical 

Building, Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. W. T. Bronson, Englewood Hos- 

pital. 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 P.M., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry L. Farmer, 2930 Prospect 

Ave. 


SOUTHERN 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 


Meetings are held at 6 o'clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 

DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building. 

Meets monthly on first Thursday from October to 
May, at Wayne County Medical Society Building. 

CENTRAL ILLINOIS RADIOLOGICAL SO- 
CIETY 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 

Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indianapolis. 


MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 
Milwaukee. 
Meets first Friday in October, December, February 
and April. 
Place of meeting designated by the president. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. Thomas R. Healy, 370 Marlboro 
St., Boston, Mass. 
Meets monthly on third Friday, Boston Medical 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Robert E. Pound, Fifth Avenue 
Hospital. 
Meets monthly on third Monday, New York Aca- 
demy of Medicine. 
CENTRAL NEW YORK ROENTGEN 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 
PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Two meetings a year, April and October. 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary Dr. John T. Farrell, Jr., 235 S. 15th St., 
Philadelphia. 
Meets monthly on first Thursday evening, Pennsyl- 
vania Hospital. 
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ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, N. Y. 


Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 


ST. LOUIS ROENTGEN CLUB 


Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 


TEXAS RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 

Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

UNIVERSITY OF MICHIGAN 
RAY SOCIETY 
Secretary, Dr. D. M. Clark, University Hospital, 

Ann Arbor, Mich. 

Meets every Wednesday evening from September to 
July, at 7:30 o'clock in the amphitheatre of the 
University Hospital. 

VIRGINIA ROENTGEN RAY CLUB 


Secretary, Dr. Wright Clarkson, 205 S. Sycamore 
St., Petersburg, Va. 


ROENTGEN 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RONTGEN SO- 
CIETY 


Meets on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 
FINED TO MEDICAL MEMBERS) 


Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL 
ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 


Secretary, Dr. H. M. Cutler, 139 Macquarie St., 
Sydney, New South Wales. 

RADIOLOGICAL SECTION OF THE VIC- 
TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION 


Secretary, Dr. A. H. Rolph, 160 St. George St., 
Toronto, Ont. 
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RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 


Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). 
Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 


SOCIETE DE RADIOLOGIE MEDICALE DE 
FRANCE 


Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 


SOCIETE SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RONTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIETE FRANCAISE D’ELECTROTHERA- 
PIE ET DE RADIOLOGIE MEDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris, 

ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FUR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 

SUD- UND WESTDEUTSCHE RONTGENGE- 
SELLSCHAFT 

Meets annually in different cities. 

NORD- UND OSTDEUTSCHE ROENTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 

DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SOCIETA ITALIANA RADIOLOGIA MEDICA 
Secretary, Professor M. Ponzio, University of 

Turin, Turin. 
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SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 
Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 


ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiology, 6 Roentgen 
St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simon- 
son. 

Meets annually. 


LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. 
Gusterin. 
Meets monthly on the first Monday at 8 o’clock in 
the State Institute of Roentgenology and Radi- 
ology, Leningrad. 


MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 
S. T. Konobejevsky. 
Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 


POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 19 Hoza St., War- 
saw. 

Meets annually. 


WARSAW SECTION, POLISH SOCIETY OF 
RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 


SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
for Medical Radiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 


SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 
Meets in Stockholm. 


SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 
Meets in Oslo. 


SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 

Meets in Helsingfors. 


VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 
eral Hospital. 
Meets on the first Tuesday of each month from 
October to July. 
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ROENTGEN-RAY 
STANDARDIZATION 


‘he. Bureau of Standards, now being in 
a position to begin its program of 
roentgen-ray standardization, is anxious to 
inform the medical profession in order that 
they may avail themselves of this service. 
Accordingly there follows the proposed 
program which has been received from Dr. 


George K. Burgess, director of the Bureau 
of Standards at Washington, D. C. 


I. 


The solution of the problems of roentgen- 
ray standardization has arrived at a point 
where the Bureau of Standards is in a posi- 
tion to calibrate ionometers for the public. 

The discrepancies between different 
standardizing laboratories in regard to the 
magnitude of the r-unit are now small 
enough to be neglected in connection with 
medical applications. The basis for this 
conclusion is the agreement within 2 per 
cent, recently obtained by a comparison, 
through the cooperation of Dr. Glasser, of 
two instruments from the Cleveland Clinic 
with those used by the Bureau; and the 
fair agreement found earlier between the 
Cleveland Clinic instruments and those of 
the Reichsanstalt of Germany. Further 
comparisons will of course be made be- 
tween the different national laboratories. 


II. 


An ionometer sent to the Bureau may be 
calibrated for any condition of voltage and 
filtration desired although all such instru- 
ments, to be accepted for calibration, must 
be adequately controlled by such means as 
radium or uranium oxide. This will mini- 
mize the possibility of undetected damage 
occurring to the ionometers in transit. 

The following procedure is necessary to 
avoid delays and complication: notify the 
Bureau as far as possible in advance of the 
shipment of the instrument, giving at 
the same time the type of instrument, date 
of purchase, method of controlling its cali- 
bration, type of x-ray machine with which 
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it is used, peak voltage applied to the x-ray 
tube as actually measured with a sphere- 
gap and the half-value layer in copper or the 
effective wave length of the radiation with 
an explanation of how the measurement 
was made. 

III. 


If the ionometer has been previously 
calibrated a copy of the calibration should 
be supplied in order to complete the 
Bureau’s records for every instrument it 
handles. 

The cost of this service will depend upon 
the number of calibrations made for each 
instrument. A schedule of fees may be had 
upon request after sending in the informa- 
tion required above in addition to stating 
the number of calibrations desired. 


NOTEON PYELOURETEROGRAPHIC 
INTERPRETATION 
To the Editor: 


Pyeloureterographic interpretation has 
been passing rapidly into the hands of the 
well-trained urologist. It is necessary that 
the urologist pass the catheter and 1n- 


DW 


ject the opaque media. He is in possession 
of the urine analysis, the functional tests, 
and has before him the observation of the 
cystoscopic field. These factors are his in 
addition to the pyeloureterogram. Also, as 
a specialist dealing with the genitourinary 
organs only, he is well versed in general 
genitourinary problems confronting him. 

There are occasions, however, when a 
general knowledge of roentgenology and its 
various problems may be of assistance to 
the urologist in his interpretation of a 
pyeloureterogram. 

Figures 1 and 2 illustrate a single exam- 
ple of a pitfall believed to be a common one 
for the unwary urologist. Figure 1 repre- 
sents a film of a patient after he has taken a 
deep breath and held it. Figure 2 is of the 
same patient after expelling the air from his 
lungs and holding his breath. 

The patient was a fairly thick-set individ- 
ual. He was lying on his back at the time 
the films were made. A compression band 
was used. No ptosis of the abdominal 
viscera existed. It is obvious that the kink 
in the ureter was caused by the patient 
holding his breath at inspiration. 

GeorGcE U. PILLMORE 





Fic. 1. Inspiration. 


Fic. 2. Expiration. 
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Department Editor: Davin R. Bowen, M.D., Pennsylvania Hospital, Philadelphia, Pa. 





A VISUAL WARNING SAFETY DEVICE FOR THE 
ROENTGENOSCOPIC ROOM 


By FRANCIS W. BISHOP 
School of Medicine and Dentistry, University of Rochester 
ROCHESTER, NEW YORK 


WE HAVE developed a simple device 

which gives visual warning when safe 
roentgenoscopic current has been exceeded. 
The roentgen generator of today is almost 
silent in operation, yet it is powerful 
enough to possess potentialities which 
should inspire a wholesome respect. In 
contrast to other machinery, roentgen ap- 
paratus has few safety devices connected 
with it. 

Most roentgen-ray apparatus has a 
double-scale milliammeter either on the 
control board or in the high tension system. 
Herein lies a possibility for accidents. The 
writer knows of at least four definite in- 
stances where roentgenoscopy has been 
performed with the milliammeter switch 
thrown on the high scale. The operator 
was using, instead of the customary 3 to ¢ 
milliamperes, some 30 to 50 milliamperes. 
In each case, the tube target was melted, 
heavy dosage was given to the patient, 
as well as an excessive exposure to the 
operator. It would seem that the more 
powerful roentgenoscopic light should warn 
the operator, but since there is usually a 
great voltage drop with the increased load, 
this observation may to some extent be 
obscured. At such times, there is a large 
amount of soft radiation generated which 
is easily absorbed by the skin of the 
patient to that individual’s detriment. The 
change in sound of the machine under 
the increased load is not always a warning, 
for in two such cases, the outfit, mechan- 
ically rectified, was installed in the roent- 
genoscopic room itself so that the change 
in sound should have been noted. Many 


machines either mechanically rectified, 
valve tube rectified, or self rectified, are 
installed in an adjacent room so that in 
these cases the sound changes which occur 
with load are not so easily observed. It 
is seen, therefore, that this accident may 
occur even under the best conditions. 
Furthermore, due to line conditions or to 
changes in the machines, the milliamperage 
may creep up or down during an examina- 
tion. 

The device about to be described does 
not interfere with the operation of the 
machine for roentgenographic or other 





Fic. 1. Safety device mounted in overhead system. 
Window for viewing lamp is outlined in white. 
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work, nor does it require any attention 
after instalfation. There are no moving 
parts. It may be of two types, one for 
mounting on the control board of the 
machine and one for installation in a con- 
spicuous place in the overhead system 
(Fig. 1). 

It consists of three essential parts, a 
neon lamp, a resistor, and a small con- 
denser. The neon lamp used is a tubular 
affair about one inch in length over-all 
and one-half inch in diameter. Metal caps 
are sealed over the ends for contact pur- 
poses. There are small wire electrodes 
sealed in the tube between which the dis- 
charges pass. The lamp contains besides 
neon gas, a small quantity of other gases 
which give the tubes the characteristic of 
a practically constant voltage drop regard- 
less of the current. This is an important 
factor as it practically decides the kind 
of resistor used. The potential required to 
operate the lamp is approximately go 
volts. This voltage is obtained from the 
high tension circuit by utilizing the voltage 
drop through a suitable series resistor. A 
drop of go volts in the high tension system 
is, of course, negligible. The value of the 
resistor, which would produce a voltage 
drop of go volts with a current of 5 ma. 
flowing through it, is approximately 16,000 
ohms. At this value of current, the power 
consumed in the resistor is less than one- 
half of a watt. At 100 ma., were it not for 
the fact that the neon lamp, due to the 
characteristic before mentioned, carries 
practically all of the current, there would 
be a voltage drop in the resistor of 1,600 
volts and an expended power of some 160 
watts, more, of course, than can be safely 
carried in a small resistor. Since the power 
consumed in our resistor is never more than 
one-half watt, common radio grid leak re- 
sistors of the proper value can be used. 
If other types of neon lamps are used, care 
must be taken to see that a resistor of ample 
current-carrying capacity is chosen in ad- 
dition to the proper resistance value. The 
neon tube is connected in multiple with 
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the resistor (Fig. 5). Many roentgen-ray 
machines, depending of course upon the 
method of rectification, etc., produce a 
considerable amount of high frequency cur- 
rent. It is necessary to prevent this cur- 
rent from reaching the neon tube. A 
suitable condenser is shunted across the 
lamp and resistor to act as a by-pass. 
Since the voltage drop is very low, fixed 
condensers such as used in radio work 
can be employed. A value of 0.25 micro- 
farads is ample. The lamp and resistor 
can be placed in a standard radio grid 
leak mounting and, with the condenser, 
can be mounted in a suitable tubing to 
which caps embodying proper fittings for 
insertion in the overhead system are 
attached. The caps are insulated by fiber 
bushings, and the leads from the neon 
lamp, resistor and condenser are attached. 
A slot is cut in the tubing to allow the 
glow of the lamp to be visible (Fig. 2). 
The device is plugged into the high tension 
system in the same manner as a coupling, 
in such a position as to be visible to the 
operator. Polarity has a slight effect on 
the brilliancy of the glow so that a trial 
should be made for best results. The 
instrument should be plugged in some part 
of the overhead tubing which is not carry- 
ing filament current and preferably on the 
roentgen tube side of the spark gap. It is 
left permanently in circuit. During roent- 





Fic. 2. Overhead safety device removed. Neon tube 
is visible in the interior. 





Fic. 3. This view shows the arrangement of the 
neon lamp on a roentgenoscopic control board. 
The lamp is shown glowing at 5.5 ma. 


genoscopy, up to any predetermined cur- 
rent as determined by the value of the 
resistor, the neon lamp does not light. If 
this current is even slightly exceeded, the 
lamp glows with the characteristic red color 
of neon-filled lamps. This light is the 
warning to the operator that he is exceed- 
ing the safe current. During the roentgeno- 
graphic exposures at high currents, the 
tube simply glows. It has no filament to 
burn out and should last indefinitely. 
The same device is capable of being 
mounted upon the control boards of those 
machines which employ the center tapped 
high-tension transformer with the milliam- 
meter mounted on the board (Fig. 3). It 
can be placed anywhere convenient and 
can be connected in series with the control 
board milliammeter. A small discarded 
meter case makes an excellent container 
for the instrument. A small window should 
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be provided for visualizing the lamp (Fig. 
4). The device has the same cRaracteristics 
when used on the control board as when 
used in the higher potential points in the 
high tension system. The device may be 
used on any machine, regardless of the type 
of rectification, to indicate when a certain 
roentgen tube current has been exceeded. 
This indicator can be applied also for 
roentgenography or therapy. Its action 
is entirely independent of the kilovoltage 
applied to the roentgen tube. 

If more than a visual warning is desired, 
a sensitive relay may be connected in the 
neon lamp circuit to operate an electric 
bell or other device (Fig. 5). This is applic- 
able, of course, only to the switchboard 
instrument. 


CONCLUSION 


A safety device incorporating a neon 
lamp, a resistor, and condenser has been 
described which will automatically in- 
dicate when a predetermined roentgen-ray 
tube current has been exceeded. It requires 
no attention after installation and does 
not interfere with the use of the roentgen 
machine for any purpose that may be de- 
sired. It requires only a small charge to 
function and does not alter the settings of 
the machine. It gives sufficient light to be 
visible at all times when the critical current 





Fic. 4. Safety device removed from board. A. Con- 
denser. B. Neon tube. C. Resistor (grid leak). 
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Resistor 


° Neon lamp 


=——~,. To anode of the 


To transformer 
roentgen tube 


Condenser 
0.25 microfarads 


Circuit Showing Connections of 
Neon Lamp, Resistor and Condenser 


Resistor 
Relay te 
Neon lamp 
Electric Bell 
To Transformer 
—> To anode of the roentgen tube 
Condenser 


Circuit using Relay and Electric Bell 
Fic. 5. Fundamental circuits of the safety device. 
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has been exceeded but does 
not glow when safe currents 
are being used. It will, there- 
fore, warn the operator that 
he is exceeding a safe setting, 
and thus prevent destruction 
of the roentgen tube as well as 
excessive exposure to. the 
patient and himself during 
roentgenoscopy. A variation 
of the device has also been 
mentioned which gives audible 
warning when a predetermined 
current has been exceeded.* 


* The neon lamps were obtained from the 
Engineering Products Corporation of Boston, 
Massachusetts, while all other parts are stand- 
ard to the radio industry. 
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THE TREATMENT OF THE Common DISORDERS 
or Dicestion: A HANDBOOK For Puys- 
CIANS AND STUDENTS. By John L. Kantor, 
Ph. D., M.D. Visiting Physician in Gastro- 
intestinal Diseases, Vanderbilt Clinic, Pres- 
byterian Hospital; Associate in Medicine, 
Columbia University, etc. Second edition. 
Cloth. Price, $6.00. Pp. 300, with 88 illus- 
trations. St. Louis: The C. V. Mosby Co., 
1929. 

As the title indicates, the book deals almost 
entirely with treatment. When it seems desir- 
able to do so, only so much of the context is 
given over to the presentation of features other 
than therapeutic measures as is necessary for 
the proper grouping of the disorders of diges- 
tion. The majority of the illustrations are very 
satisfactory roentgen appearances of the com- 
mon gastrointestinal conditions. This work is 
written in a style that is pleasing and easily 
readable. 

The first edition appeared in 1924. In the 
second edition important material has been 
added, but there is no significant change in the 
material originally presented in the first edi- 
tion. Greater emphasis is laid on disorders of 
the colon in the revised edition. In the revision 
the author has found it desirable to rearrange 
the sequence of some of the chapters, and in 
certain instances parts of the original manu- 
script are in different or new chapters. Three 
chapters and twenty-nine illustrations have 
been added. 

Many helpful suggestions are given in the 
chapters dealing with general principles and 
methods, the management of functional diges- 
tive disorders, and the treatment of ptosis and 
the asthenic state. Under the treatment of the 
syndrome of “gastric irritation” two new para- 
graphs refer to the use of the neutral antacids. 
Two chapters are given to the treatment of 
gastric and duodenal ulcer; additional sections 
mention modifications of the Sippy regimen 
and sound advice about the “after treatment” 
of cases in which surgery has been employed. 
The managementof “delayed gastric emptying” 
occupies a chapter, as also does the treatment of 
gall-bladder disease. The manuscript on these 
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subjects in the new edition is essentially un- 
changed. The important addition to the sub- 
ject of achylia gastrica (achlorhydria) consists 
of a classification of achlorhydria in the section 
on “definition and differential diagnosis,” and 
a new section on diet in pernicious anemia. The 
“redundant colon” and the “low cecum” are 
discussed under a new chapter heading of 
“Treatment of Common Anomalies of the 
Colon.” The redundant colon was included in 
one of the chapters on constipation in the first 
edition. A comprehensive consideration of 
constipation is given in three chapters. There is 
little change in the subject matter in the two 
editions. In this edition the subject of mucous 
colitis is placed in the new and useful chapter 
on the irritable colon. In the three chapters 
(two in first edition) on treatment of diarrheas 
there is a slight rearrangement of the classifica- 
tion and new material on ulcerative colitis is 
added. The possible significance of vitamines in 
ulcerative colitis is mentioned. The final chap- 
ter discusses the treatment of headaches asso- 
ciated with indigestion. 

Serviceable working plans of management of 
digestive disorders are given concisely. These 
plans can be modified readily to suit the individ- 
ual case, and the importance of individualiza- 
tion in therapy of gastrointestinal conditions is 
emphasized. The simplicity of the principles of 
the use of diets in treating digestive disorders 
is pleasing. This book fulfills a very definite 
need and should be particularly valuable to the 
practitioner. 

CHARLES L. Brown 


PHYSIKALISCH-TECHNISCHES PRAKTIKUM FUR 
MEDIZINER. EINE EINFÜHRUNG IN DIE AN- 
WENDUNG VON MESSMETHODEN UND APPAR- 
ATUREN. (Manual of Physics før Physicians. 
An Introduction to the Application of Mea- 
suring Methods and Apparatus.) By Dr. Phil. 
Alfred Krethlow, Ehem. I. Assistant am 
physikalischen Institut der Universität Basel. 
Paper. Price, RM 15.60. Pp. 232, with 127 
illustrations. Berlin: Julius Springer, 1930. 


Nowadays, the training of physicians in 
physics lags far behind its increasing impor- 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE À 








ROENTGEN DIAGNOSIS 
HEAD 


KERN, RicHarD A., AND ScHENCK, Harry P. 
The relative efficiency of the clinical and the 
roentgenologic methods for sinus disease 
diagnosis. dm. J. M. Sc., August, 1929, 778, 
168—190. 

This is a study of paranasal sinus disease in 
200 asthmatics in which a comparison is made 
between the relative efficiency of roentgenologic 
and clinical examination. The method of con- 
ducting this study is outlined. The essential 
features in the clinical examination and the 
roentgenological technique are described. 

Sinus disease was reported in 80.5 per cent of 
the 200 asthmatics by roentgen examination, 
while the clinical examination revealed 67 per 
cent positive findings. There was complete 
disagreement between the clinical and roentgen- 
ologic findings in 25 per cent of the patients. 

In order to check on the accuracy of the two 
methods, operations were performed on as 
many positive cases as possible. Eighty-six of 
the 200 cases submitted to operation. No case 
of frontal sinus disease came to operation. In 
the ethmoid group the roentgen-ray error was 
14.3 per cent while the clinical error was 24.3 
per cent. In sphenoid sinus disease the roent- 
gen-ray error was 10 per cent, the clinical 
error, 30 per cent. In maxillary sinus diagnosis 
the roentgen-ray error was 48.2 per cent, while 
the clinical error was 43.6 per cent. 

Thus while neither method of examination 
was very accurate, the roentgenological exami- 
nation was somewhat more sensitive than the 
clinical, especially in the study of the ethmoidal 
and sphenoidal sinuses. 

In order to determine the relative frequency 
of sinus disease in asthmatics as compared with 
normal individuals 50 patients in whom there 
was no history of recent respiratory infections 
or past history of sinus disease were examined 
by the two methods. Neither the roentgenolo- 
gist nor the otolaryngologist had any knowledge 
that patients were in the so-called normal 
group. In these S50 patients 72 per cent were 
reported as having sinus involvement by the 
roentgen examination while the clinical inci- 


dence was 26 per cent. Thus it is seen that by 
roentgen examination the incidence of sinus 
disease was almost the same in the normals as 
in the asthmatics. Operative check, of course, 
was not possible in the control group. 

The high incidence of sinus disease as re- 
vealed by roentgen-ray examination is due to 
the fact that both past and present disease can 
be detected. The clinical examination, on the 
other hand, most frequently detected only 
active disease. A positive roentgen finding does 
not imply clinically active disease. As a matter 
of fact, this method will often overlook acute 
sinus infection. The authors do not believe 
that the roentgenologist’s interpretation of 
sinus disease in terms of pathologic changes 
such as thickened mucous membrane, polyps, 
etc., 1s justifiable inasmuch as such diagnoses 
are not infrequently erroneous. The clinical 
examination frequently overlooks chronic dis- 
ease. Transillumination findings were shown 
to be quite frequently fallacious. 

The conclusions arrived at are that neither 
method of examination can be relied upon alone 
but that both methods are required in the study 
of patients suspected of having sinus disease. 
In chronic cases a positive report by either 
method does not necessarily imply active dis- 
ease. A positive finding by either method in an 
asthmatic is an indication for the opening of 
the affected sinus. The study would indicate 
that sinus disease is quite prevalent in the part 
of the country where the study was made. The 
age of the patients studied did not appear to be 
a material factor in the incidence of sinus dis- 
ease.— Karl Kornblum. 


LinpBLom, A. F. Sinusitis Highmori Calcifi- 
cans. (Calcifying inflammation of the antrum 
of Highmore.) Acta radiol., 1929, 70, 210- 
218. 


Three cases of calcareous inflammation of 
the antrum of Highmore are described, in all of 
which roentgen examination was made and 
operation performed later. Careful histological 
examinations were made of the calcified tissue 
and the lining membrane of the antrum. Thir- 
teen similar cases have been described before. 
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In cases in which there have been no foreign 
bodies the cause of the calcareous process has 
not yet been fully determined. It is probable 
that the formation of granulation tissue plays 
an important part in causing the calcification. 
If this is true the name of granuloma calcificans 
would seem to be the best one for the condition. 
It is not probable that either the age of the 
patient or the duration of the sinusitis has any- 
thing particular to do with the development of 
the calcification. The author also discusses the 
location of the calcifications and the differential 
diagnosis from osteoma. No descriptions have 
ever been given of similar independent calcifi- 
cations in adjacent cavities.—/. G. Morgan. 


NECK AND CHEST 


BARTELINK, D. L. Stereography of the chest. 

Acta radiol., 1929, 10, 167—172. 

The present method of making stereoroent- 
genograms is criticized because it does not take 
into consideration the movements of the heart. 
The movements of the heart cause parts of the 
heart to be seen in front of or behind their true 
position, or even outside the chest when looked 
at stereoscopically. The author describes a 
simple device which makes the two exposures 
coincide with two separate diastoles, a couple of 
seconds after each other, in such a way that the 
heart is in the same position when the two 
exposures are made. Making the exposures 
during diastole also has the advantage that the 
exposure can be quite long without the heart 
shadow losing its sharpness.—/. G. Morgan. 


CaseLLAs, P. R. A roentgenologic study of the 
child’s chest. Radiology, May, 1929, 72, 
382-385. 

The author deals with the most frequent 
problems encountered in the child’s chest, in 
the solution of which roentgenology plays an 
important rôle. He believes that, generally 
speaking, roentgenology in childhood is as 
dependent on clinical evidence as pediatrics 1s 
on the mother of the little patient, and that the 
referring physician makes an intelligent exam- 
ination possible, at times, only by giving to the 
roentgenologist full information about the 
case. 

When thymic enlargement is suspected, the 
author makes three exposures, one in the up- 
right position, one in the prone, with the 
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patient quiet, and the third in the same position 
while the patient is crying—all flashed at the 
end of expiration. A frankly enlarged thymus 
will register in all three positions. The shadow 
cast by a pathologic thymus is less dense than 
the one seen in cases of mediastinal adenitis; 
it usually projects from both sides of the me- 
dian shadow, though it may be unilateral; its 
borders are clean-cut and convex, and its widest 
point is where it merges with the heart shadow. 
The shadow widens considerably from the film 
taken in the upright position to that taken in 
the prone position with the patient crying. In 
miliary tuberculosis in children the tubercles in 
myriads are reproduced on the roentgen film 
as hyperdense areas surrounded by a fine, 
blurred, less dense ring which is cast by exuda- 
tive material. Pulmonary gummatous par- 
enchymal infiltration may have a miliary 
distribution, but the shadows are larger and the 
blurred ring is missing, due to lack of exudative 
reaction around the individual gumma. Bron- 
chopneumonia and lobar pneumonia give such 
characteristic roentgen appearances that their 
detection in conjunction with the clinical 
symptomatology does not require great acu- 
men. Pulmonary tuberculosis 1s always sec- 
ondary to mediastinal glandular infection, and 
fan-like shadows, with the base toward the 
periphery, are seen radiating into the pul- 
monary field from the region of the hilus, most 
frequently into the upper lobes. All the cases 
observed by the author have been unilateral. 
Subacute mediastinal adenitis is shown on the 
roentgenogram as dense bilateral shadows, 
with irregular concave borders, found in the 
posterior mediastinum. In acute mediastinal 
adenitis the roentgen findings are rather typi- 
cal, one of the shadows of the hilus seeming 
greatly increased in size and so dense as to have 
a consolidated appearance. If the disease 
reaches the terminal stage, breaking down of 
the glangular structures takes place, with 
subsequent abscess formation. These mediasti- 
nal abscesses are demonstrated roentgeno- 
graphically in the form of a triangular dense 
shadow directly behind the heart, with the base 
close to the diaphragm and the apex at a level 
with the region of the hilus. Acute mediastinitis 
shows in a roentgenogram as a well-demarcated 
area of hyperdensity, projecting from the me- 
dian shadow into the left side, overlapping the 
structures of the hilus.—7. D. Camp. 
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HENNELL, Herman. Massive pulmonary 
atelectasis (collapse); its probable mechanism 
and clinical significance. Arch. Int. Med., 
October, 1929, 44, 604-620. 


A consideration of the probable mechanism 
of massive pulmonary atelectasis (collapse) is 
dealt with in this paper. From the author’s 
experience and a review of the literature, all 
cases of massive pulmonary atelectasis are 
classified into three groups: 

Group 1. Cases with gross or manifest 
bronchial obstruction by foreign body, endo- 
bronchial neoplasm, retained blood clots, 
diphtheritic membrane. 

Group 2. Cases in which the primary factor 
is an interference with the respiratory move- 
ments, through muscular paresis or paralysis, 
voluntary or reflex inhibition of the muscles of 
the respiration from pain or inflammation; 
prolonged faulty posture, etc. When this is 
associated with an increase in the bronchial 
secretions and a suppression of the cough re- 
flex, the accumulated and retained secretions 
will occlude the bronchi and thus lead to 
atelectasis. 

Group 3. Cases in which extrabronchial 
pressure, due to neoplasm or aneurysm, en- 
larged glands or sclerotic tissue, leads to 
gradual stenosis of the bronchus, the bronchial 
occlusion being rendered complete either by 
mucosal turgescence or by bronchial spasm, 
with retained secretions. 

It is recognized that the immediate cause of 
the atelectasis is bronchial occlusion by re- 
tained secretions no matter what the predis- 
posing condition may be. 

A number of case histories are given illus- 
trating examples in each of the above groups. 
The classical symptoms, physical findings and 
roentgenologic appearance in massive atelec- 
tasis are described. The clinical significance of 
the condition is pointed out, and the necessity 
of differentiating it from pneumonia, pleurisy 
with effusion and acute cardiac accident 1s 
emphasized. The treatments advocated are the 
maneuvers suggested by Sante or bronchosco- 
pic aspiration as proposed and practised by 
Jackson and others. 

The great variety and number of conditions 
which may predispose to passive pulmonary 
atelectasis are reviewed by the author.—Kar/ 
Kornblum. 
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FIsHBERG, Maurice, AND Rusin, E. H. Car- 
cinomatous abscess of the lung. dm. J. M. 
Sc., July, 1929, 778, 20-29. 

In about one-third of the cases of primary 
carcinoma of the lung cavitation can be demon- 
strated either clinically or at the necropsy 
table. This is in contradistinction to metastatic 
lesions in which cavitation is rare. Because of 
this tendency to breakdown with cavity forma- 
tion, the malignant nature of these lesions is 
likely to be overlooked. In the differential 
diagnosis tuberculosis and lung abscess must be 
considered. This differentiation is quite impor- 
tant. The diagnosis of malignant abscess can 
be made in the majority of cases. 

The diagnosis is based upon the following 
more or less characteristic features. Carcino- 
matous abscess of the lung is found in persons 
of the cancer age, usually after thirty-five. The 
onset is usually insidious. It is a unilateral 
condition, accompanied by an abundant and 
quite fetid sputum in which at times cancer cells 
can be demonstrated. Severe pain in the chest 
with radiation to the shoulder of the affected 
side is common. Hyperesthesia of the chest 
wall is a characteristic symptom. There is 
usually high fever and at times chills and pro- 
fuse sweating. Repeated and sometimes 
profuse hemorrhages, which may prove fatal, 
occur. Dyspnea is common and occurs early. 
Massive pleural effusion is a frequent complica- 
tion. There is an absence of such etiologic 
tactors as tonsillectomy, extraction of teeth or 
surgical operations on the jaws so common in 
lung abscess. 

The roentgenologic examination in many 
cases is not helpful in the differential diagnosis. 
There is one type, however, in which the roent- 
genologic appearance is characteristic. This is 
described as follows: There is a circular shadow 
which may be several inches in diameter, partly 
filled with fluid which may be seen to shift 
under the roentgenoscope when the patient’s 
position is changed. The capsule may be very 
thin, though at one side it is almost invariably 
thickened. In some cases the circular shadow 
may be homogeneous, clearly showing that we 
are dealing with a new growth or a cyst. 

Short case histories of 15 patients are given, 
this being the number in which cavitation was 
found in a series of §1 cases of primary cancer 
of the lung coming to autopsy.—Kar/ Korn- 
blum. 
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RENAUDEAUX, AND LEJARD, Cu. Présentation 
d’un cliché @e cancer miliaire secondaire du 
poumon. (Presentation of a plate of second- 
ary miliary cancer of the lungs.) Bull. et 
mém. Soc. de radiol. méd. de France, May, 
1929, 77, 147-148. 

The authors present the roentgenogram of a 
patient aged sixty-eight years who suffered 
from metastatic carcinoma to the lungs, and 
in connection with this they discuss the differ- 
ential diagnosis from miliary tuberculosis. In 
many instances, as for example in the case 
mentioned, a differentiation is very difficult.— 
T. Leucutta. 


LaureLL, Hugo. Ein Beitrag zur Deutung der 
sogenannten Ringschatten in den Lungen. 
(Interpretation of annular shadows in the 
lungs.) Acta radiol., 1929, 70, 72-119. 
Annular shadows in the lung fields are 

ordinarily of pleural or pulmonary origin but 

may be caused by structures in the wall of the 
thorax. The different forms can easily be dif- 
ferentiated by careful roentgen examination. 

The author considers only large pleuropul- 

monary annular shadows more than 1.5 cm. in 

diameter. The great majority of these are due 
to a thickened marginal zone, wholly or almost 
wholly surrounding a round hollow space that 

contains air. This marginal zone appears as a 

ring and the inner boundary of the ring from 

the air cavity is sharp. The author thinks that 
annular shadows from circumscribed pleurisy 
are rare, if they occur at all, and show quite 
different characteristics from the annular shad- 

ows from cavities in the lungs or pleura. A 

distinction must be made between pleuropul- 

monary annular shadows that change their size 
and shape slowly and ones that decrease or 
disappear relatively quickly—in a few weeks or 

a few months. The more durable ones are 

ordinarily due to tuberculosis cavities, but they 

may be due to other things, such for example as 
spherical bronchiectases. The regular round 
form of the cavities is due to the elasticity of 
the lung tissue which tends to enlarge any 
cavity uniformly in all directions. Temporary 
annular shadows are probably also due in some 
cases to tuberculosis cavities. A decided de- 
crease in the size of a cavity within the course 
of a few weeks can hardly be due to cicatricial 
contraction; it seems more probable that the 
decrease in the size of the shadow is due to the 
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bronchus being temporarily occluded in some 
way and the air being partly absorbed. This 
presupposes that there is not much purulent 
secretion from the wall of the cavity. They 
may also change size more rapidly if there is a 
valve closure of the bronchus. The sharpness 
of the shadow may also change under varying 
pressure conditions. Such shadows may also 
sometimes be caused by large interstitial 
(subpleural and interlobular) emphysematous 
vesicles and perhaps also by bullous emphy- 
sematous vesicles under hyperpressure. Typi- 
cal annular shadows cannot be caused by en- 
capsulated pleurisy but may possibly occa- 
sionally, though rarely, be due to an encapsu- 
lated pneumothorax.—A. G. Morgan. 


CHANDLEE, GERTRUDE J., AND BURVILL- 
Homes, E. Clinical and roentgen ray find- 
ings in the study of the heart and the great 
vessels. dm. J. M. Sc., September, 1929, 
178, 364-378. 

A study of 100 cases in which the clinical 
findings, including electrocardiographic studies, 
are correlated with the roentgenologic observa- 
tions. A short résumé of the previous work 
done in the study of cardiovasular disease by 
means of the roentgen ray is given. 

The importance of roentgenoscopic observa- 
tion in the degree, rapidity, and character of 
pulsation and the presence of pulsation in 
abnormal cardiac shadows is emphasized. 
Abnormal hearts are classified as either inspira- 
tory or expiratory in type. The heart in obesity 
is an example of the expiratory type, and is 
regarded as abnormal in physiology even if not 
the seat of pathological changes in structure. 
Attention is called to the overactive heart of 
children and young adults as an entity which 
can be recognized by roentgen-ray and clinical 
examination. 

In hypertension, while there is no character- 
istic silhouette, the marked pulsation noted by 
roentgenoscopic examination confirms the clini- 
cal observations. Emphasis is laid upon the 
roentgenological study of the pulmonary area in 
the differentiation between functional and 
organic heart disease. Accentuation of the 
pulmonic curve is particularly marked in patent 
ductus arteriosus. 

In uncomplicated mitral regurgitation hy- 
pertrophy of the left ventricle is usually the 
only roentgenologic finding. This in itself does 
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not suffice to establish the diagnosis. When 
associated with mitral stenosis the prominence 
of the left auricular curve aids in the diagnosis 
of mitral disease. Mitral stenosis is character- 
ized by the more or less prominence of the 
auricular curve. 

The characteristic findings in pericarditis, 
both in the chronic adhesive pericarditis and 
pericarditis with effusion are described. The 
value of the lateral view in this condition is 
emphasized. 

In certain cases of aortic insufficiency it was 
possible to diagnose an associated aortitis on 
the roentgenogram. This was evidenced by a 
dilatation of the descending aorta which casts 
a definite shadow to the left of the upper 
mediastinum below the horizontal arch. This 
shadow was never found in cases of aortic 
regurgitation of uncomplicated rheumatic ori- 
gin but was regarded as evidence of the syphili- 
tic nature of the regurgitation. 

In congenital heart disease the authors found 
no characteristic silhouette for any one type of 
lesion. A close correlation between the clinical 
findings and roentgen-ray observations are 
necessary to establish the diagnosis. 

In this series there were 3 cases of aneurysm 
of the heart and 4 of the aorta. In these the 
usual roentgenologic characteristics were de- 
monstrated. 

In arterial sclerosis attention is called to the 
upward tilting of the silhouette of the horizon- 
tal arch and the detection of atheromatous 
changes in the vessel walls. 

In 74 of the 100 cases studied there was a 
history of measles, pneumonia, bronchitis or 
pertussis. The authors believe that the rôle of 
such respiratory infections in heart disease is 
the most important clinical contribution de- 
rived from their study. 

Many illustrations showing the method of 
measuring the cardiac silhouette, and giving 
the characteristic appearance of many patho- 
logic conditions and numerous electrocardio- 
graphic tracings are included in the article.— 


Karl Kornblum. 


Moreau, Laurent. A propos des mensura- 
tions de la crosse aortique. (On measure- 
ments of the aortic arch.) Bull. et mém. Soc. 
de radiol. méd. de France, June, 1929, 77, 
$16-418. 

After describing in detail the anatomic re- 
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lations, the author analyzes the roentgenologic 
appearance of the aortic arch h the different 
views. (1) Asis known from the classical work 
of Vaquez and Bordet, the aortic arch in the 
frontal position measures § to 5.5 cm. at the 
age of forty. The author found that this figure 
is too high. If, as measured in cadavers, 27 mm. 
is attributed to the horizontal portion and 18 
mm. to the descending portion of the arch, this 
makes a total of only 4.5 cm. The higher figure 
of Bordet and Vaquez is due to the fact that 
the two semidiameters which make the cross 
section of the roentgenologic aortic arch are 
measured at the point of greatest bulging. For 
this reason, and especially on account of the 
fact that the left semicircle of the arch often 
varies with the inflection of the aorta, the 
author is of the opinion that the measurement 
of the aortic arch in the frontal position does 
not always give a true picture of the condition 
present. 

(2) In analyzing the appearance of the aortic 
arch in the right anterior oblique position the 
author found that an angle of from 30 to 40° 
permits the clearest definition of the ascending 
aorta and consequently the best position for 
its measurement. However, while Vaquez and 
Bordet found a figure of from 2 to 2.5 cm. for 
the average cross section of the aorta between 
the ages of thirty and forty years, the anatomic 
measurements carried out by the author indi- 
cate a value which is slightly higher, the 
average being 2.7 cm.—T. Leucutia. 


Patmieri, G. G. Uber meine Methode der 
plastischen Darstellung des Herzens am 
Lebende. (Method of plastic representation 
of the heart in the living subject.) Acta 
radtol., 1929, Z0, 127-166. 

The author describes and explains the the- 
oretical and technical principles of his method 
of roentgen reconstruction of the heart. This 
method, which is called radioplasty, has lately 
been modified by Lysholm and Berg-Schatzki. 
He also reports the chief results obtained 
emphasizing the demonstrability of the plastic 
model, which is particularly suitable for lecture 
use, and is superior to the orthodiagraph, which 
only shows two dimensions of the heart which 
is a three-dimensional body. By comparing the 
roentgenogram with the plastic model the 
author brings out the mistakes which are 
commonly made in interpreting the former, 
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discusses the position of the apex of the heart 
in the front vfew, and demonstrates the un- 
reliability of the profile view; finally, he 
attempts an interpretation and a detailed an- 
alysis of the vessel shadow on the roentgeno- 
gram, using the radioplastic method to deter- 
mine the distance of the various parts from the 
surface.—A. G. Morgan. 


ABDOMEN 


Gutmann, R.-A. A propos de la signification 
radiologique des ulcères duodénaux “de 
face.” (Concerning the roentgenological 
significance of duodenal ulcers “en face.’’) 


Bull. et mém. Soc. de radtol. méd. de France, 

June, 1929, 77, 171-174. 

Three cases of duodenal ulcer localized “en 
face” are briefly described and their roentgeno- 
grams presented. 

The following conclusions are drawn in con- 
nection with these cases: (1) The normal ap- 
pearance of the duodenal bulb in one or several 
films of serial roentgenograms does not elimi- 
nate the presence of a duodenal ulcer. (2) It 
is better to obtain films with the duodenum 
half empty than with the duodenum filled for 
a niche often shows to advantage in an empty 
or half empty duodenum. (3) Films taken with 
the patient lying down are of greater aid in 
diagnosing duodenal ulcers than films with the 
patient standing up. (4) It is a mistake to 
believe that the diagnosis of duodenal ulcer can 
be made by roentgenoscopy alone. For the 
ulcers “en face” the roentgenograms are often 
of greater help.—T. Leucutia. 


OuNELL, H., and Linpsiom, K. Air filled bile 
ducts in a case of fistula between the duo- 
denum and the common bile-duct. Acta 
radiol., 1929, Z0, 121-126. 

Fistulae between the bile ducts and the 
digestive tract are quite uncommon and the 
authors have not found any cases in the litera- 
ture in which a description is given of the ap- 
pearance of the bile ducts filled with air. They 
describe a case in a woman aged sixty-one with 
a history of attacks of gallstones. From their 
examination they made a diagnosis of chronic 
cholecystitis and perforation of the duodenal 
cap. Operation showed the small, contracted, 
hard gall-bladder adherent to the omentum and 
duodenum. Incision showed a fistula as large as 
a pencil into the common duct. The common 
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duct, which was as large as a man’s finger, was 
opened. Large amounts of air rushed out under 
high pressure with a loud hissing noise, together 
with a frothy sort of bile. Two long smooth 
stones, one the size of a Spanish nut, were 
scooped out of the common duct. 

The operation was on Dec. 21. On Dec. 10 
a roentgen examination had been made without 
tetragnost to exclude cancer of the stomach 
and verify the possible presence of gallstones. 
This examination showed marked deformity of 
the duodenal cap. Roentgen diagnosis: duo- 
denal ulcer with periduodenal changes. No gall- 
stones could be detected. But on account of 
clinical signs of biliary disturbance the patient 
was sent back for cholecystography (tetragnost 
by mouth). On this examination on Dec. 15, 
twelve hours after taking the tetragnost, a 
tree-like system of rarefactions could be seen 
in the liver shadow with its center at the porta 
hepatis. At the site of the gall-bladder there 
was a funnel-shaped rarefaction becoming 
narrower upward and passing at the top into 
a narrow, band-shaped rarefaction with jagged 
outlines. Diagnosis: penetrating ulcer with 
perforation into the bile ducts. 

The authors question whether air-filled bile 
ducts are really unique or whether they have 
not been reported before because of lack of 
attention to them.—A. G. Morgan. 


Ga.ty, and Bernarpb. Deux cas de diverticules 
congénitaux du tube digestif 4 localisation 
assez rare. (Two cases of congenital diver- 
ticula of the digestive tube, with rather rare 
location.) Bull. et mém. Soc. de radiol. méd. 
de France, May, 1929, 77, 158-159. 

The first case is that of a diverticulum of the 
greater curvature of the stomach in a woman 
sixty-one years of age, suffering from gastric 
carcinoma, while in the second case the 
diverticulum involved the ileum near the 
ileocecal valve. 

The cases are presented because of the rather 
unusual location of the diverticula—T. Leu- 
cutia. 


BaumeL. Les périviscérites digestives. (D1- 
gestive perivisceritis.) Bull. et mém. Soc. de 
radiol. méd. de France, June, 1929, 17, 205- 
206. 


Twelve cases of digestive perivisceritis veri- 
fied at operation are briefly presented. 
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The condition was either localized or gener- 
alized. Of the localized forms in some instances 
the lesion was confined to the right (stomach, 
gall-bladder, appendix) and in others (syphilitic 
sigmoiditis, vesico-intestinal fistula) to the left 
side. The generalized types developed as a 
result of surgical interventions and they were 
either progressive, all forms of treatment re- 
maining without avail, or regressive when the 
medical or surgical treatment led to excellent 
results. 

Every case of perivisceritis should be con- 
sidered tuberculous until proved otherwise.— 
T: Leucutia. 


Darsors, and SoBEL. Au sujet d’un cas de 
dextro-position du grêle et de sinistro- 
position colique. (A case of dextro position 
of the small and sinistro position of the large 
intestine.) Bull. et mém. Soc. de radiol. méd. 
de France, May, 1929, 77, 145-146. 

A case of a dextro position of the small and 
sinistro position of the large intestine was 
observed in a young man with indefinite clinical 
symptomatology (spells of intermittent pain 
in the left upper quadrant, attacks of diarrhea 
and constipation, general debility, etc.). It 
must be mentioned that the patient suffered at 
the same time from pulmonary tuberculosis and 
it may be that all his symptoms were due to 
that condition. 

The intestinal anomaly is no doubt congeni- 
tal and is similar to that described by Dillen- 
seger.—T. Leucutia. 


Batu, R. The sphincters of the colon. Radi- 

ology, June, 1929, 72, 484-495. 

The author presents the roentgenology, 
surgical aspect and histology of the sphincters 
of the colon. Roentgenoscopically, cylindrical 
fragments are passed from the ileum into the 
large intestine, through peristaltic action of the 
terminal end of the ileum. The entry into the 
cecum may, however, cease entirely, even if the 
terminal ileum be full and in active peristalsis. 
All this corroborates the presence of an ileocolic 
sphincter of Varolius exercising active control. 
The sphincter of Busi, or colicocecal sphincter, 
is described, from the roentgenologic point of 
view, as a sphincter between the cecum and the 
ascending colon below the ileocecal orifice. It 
is not uncommon to find in the cecum con- 
temporaneously with the sphincter of Busi, and 
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in relation to its lower border, an incisura which 
represents the contraction of a tenia (the an- 
terior). The author believes that the action of 
the sphincter of Busi and of this small band are 
important in the progress of contents passing 
from the cecum to the colon. The sphincter of 
Hirsch may sometimes be found near the 
hepatic flexure, and it may assume the shape 
of a sphincteric tract. The cecocolic segment 
shows an active retention of the intestinal con- 
tents until the cecal digestion and reabsorption 
are complete. Spasm of the sphincter of Hirsch 
has been noted in various diseases of the colon. 
The sphincter of Cannon is found in the trans- 
verse colon about the junction of the first and 
third portions. In the normal state of tonic 
contraction it becomes visible as a sudden 
narrowing of the haustral formations. Spasm 
of the sphincter has been seen in some cases of 
cholecystitis, in functional stenosis of the third 
portion of the duodenum, constipation, ap- 
pendicitis with adnexal adhesions, and in 
digestive vagotonia. The sphincter of Payr 
and Strauss is situated at the left flexure of the 
colon. The colosigmoidal sphincter is produced 
by a tonic or spastic contraction of the colon 
at its junction with the sigmoid. The sphincter 
of Moutier is situated in the terminal colon 
between the sigmoid and the rectum. The 
roentgen examination discloses the modifi- 
cations in peristalsis and tone and the dis- 
coordinated action of the sphincters which 
modify and alter the normal action of the colon. 
In dealing with the surgical aspect, the author 
states that the antiperistaltic reflex following 
ileosigmoidostomy is associated with the ex- 
istence and function of the sigmorectal sphinc- 
ters below the anastomotic mouth, and with 
the presence above of an empty colon deprived 
of normal activity for want of physiologic 
stimulus. His studies tend to confirm the com- 
mon processes of adaptation to the profound 
modifications produced by surgery in various 
parts of the gastrointestinal tract, by which a 
compensatory system is established so as to 
permit the reassumption of function, not 
identical, but at least approximating the nor- 
mal physiological regime. . In the light of 
anatomic studies, only four of these sphincters, 
the sphincter of Varolius, Busi, Hirsch and 
Moutier, present definite muscular markings 
which justify the term “sphincters? in the 
true sense of the word. The others are func- 
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tional sphincters, without anatomic substrata. 
The anatomic arrangement, wich indicates the 
presence of other non-autonomous fibers from 
other parts, seems to him to explain the normal 
or pathologic correlation between the action of 
the cecum and colon, and between the ileum 
and the cecum, giving this region importance 
anatomically, physiologically and clinically.— 
J: D. Camp. 


GENITOURINARY SYSTEM 


Jupp, E. Srarr, and Hanp, Joun R. Car- 
cinoma of the renal cortex with factors 
bearing on prognosis. Arch. Int. Med., Nov., 
1929, 4%, 740-771. 

Grawitz gave the first description and showed 
the relation to the suprarenal gland. Birch- 
Hirschfield termed the tumor hypernephroma. 
Adami suggested “mesothelioma.” Sudick 
favored renal adenoma. Stoerk believed tu- 
mors arose from secreting epithelium of con- 
voluted tubules. Wilson and Willis thought 
tumors arose from islands of nephrogenic tissue 
as against the theory of Grawitz that they 
came from suprarenal rests. The present view 
is that all epithelial tumors of the cortex are 
carcinoma. Foulds and Braasch have pointed 
out two groups of cortical tumors, adeno- 
carcinoma and alveolar carcinoma. 

The material studied was 367 cases of car- 
cinoma of the kidney seen at Mayo Clinic 
from Jan. 1, 1901, to Jan,. 1, 1928. Of 312 
patients who had nephrectomy 283 have been 
traced. Of 55 explored 47 have been traced. 
Adenocarcinoma is considered the same as 
hypernephroma and the more malignant group 
as alveolar carcinoma. 

Pathology. Adenocarcinomas are associated 
with tortuous superficial dilated veins. In 
52 patients these lesions were limited to the 
upper pole, in 60 to the lower pole and in 39 
in the mid-renal region. In Io the entire kid- 
ney was involved, and in 123 the involvement 
was in continuation of the above mentioned. 
In 104 the capsule was broken and the perirenal 
tissues involved. There was extension into 
renal veins in 51 cases and metastasis in 98 
instances. 

In advanced cases extension was by contin- 
uity; the renal pelvis often obstructed with 
hydronephrosis. 

From the histological picture it is possi- 
ble that a few alveolar carcinomas may arise 
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from suprarenal rests. The proportion of 
alveolar carcinoma to adenocarcinoma was 
432287. 

The lesion involved the right kidney in 169 
cases and left in 196 cases, in 2 the side was 
not described. Of 26 out of 283 cases who sur- 
vived operation ten years, 15 had the lesion 
on right side and 11 had the lesion on left. 

Relation of age to onset of symptoms and 
postoperative length of life in renal car- 
cinoma: 

In the entire series the average age of onset 
was 51.76 years. In 63 per cent the first symp- 
tom occurred between the ages of forty and 
sixty and in 37 per cent between fifty and 
sixty years. In 192 patients who had nephrec- 
tomy and are dead the average age at operation 
was 523 years, and duration of postoperative 
life was twenty-eight months. In 91 cases who 
had nephrectomy and are still living the 
average age is 47.01 and average age of opera- 
tive life so far is eighty months. Of 47 explored 
45 are dead. In these cases the average onset 
was 50.84 years and average age at operation 
53.11 years with an average postoperative life 
of 1.72 years. In 2 of the latter series living the 
onset was at thirty-five years and operation 
at forty-one years, with present postoperative 
life of 29.5 months. 

Of the 367 patients 116 were women and 251 
were men. The average duration of symptoms 
before nephrectomy in 191 men was 28.14 
months and in g2 women 26.64 months. The 
average duration of symptoms and post- 
operative duration of life both of patients 
living and those dead are less for women than 
for men, which suggests that possibly renal 
carcinoma runs a more rapid course in women. 
It was noted that the average duration of 
symptoms in women is less because they sought 
medical attention earlier, but in spite of this 
they had a shorter postoperative life. The 
proportion of inoperable cases is less in women, 
for this above-mentioned reason, no doubt. 

The average length of symptoms was longer 
before operation in the cases of adenocarcinoma 
than in those of alveolar carcinoma. Early 
surgery is necessary for the best postoperative 
results. In the cases of exploration the average 
postoperative life was 5.87 months less in 
alveolar carcinoma. Only 2 of the exploratory 
cases are living and both are adenocarcinoma. 

Pain as a symptom was present in 307 of the 
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367 cases. Hematuria was present in 254 cases, 
a tumor was noted in 291 cases, weakness in 
29, absence of urinary disorder in 8 and ab- 
sence of illness in 2. The mortality is increased 
as the tumor becomes palpable. Tumors of 
the lower pole of the kidney have a slightly 
less postoperative life; one reason may be that 
they may interfere with renal drainage. The 
larger the tumor, the shorter the postoperative 
life. It was noted that the mortality rate was 
less in cases with the higher hemoglobin. In- 
volvement of the renal veins increased the mor- 
tality rate, metastasis and subsequent pyelo- 
phlebitis playing a part as the contributory 
cause. This condition also hampers good 
hemostasis in the operative field. There is a 
much lower mortality rate in cases without 
perirenal involvement. In cases of perirenal 
involvement metastasis and recurrence play 
major parts as factors in the mortality. There 
was a higher percentage of recurrence and 
metastasis in cases without perirenal involve- 
ment and this would seem to indicate that 
the gross pathologic condition is not an exact 
criterion as to whether or not extension has 
occurred. 

In the last few years the posterior surgical 
incision has been used in nearly all cases. From 
the authors’ statistics it is shown thus that the 
post-operative life was shorter in cases in which 
it was necessary to change the pedicle at opera- 
tion rather than ligate it. From the authors’ 
experience removal of the upper part of the 
ureter is indicated and is sufficient in prac- 
tically all cases of renal carcinoma. 

Recurrences were noted in 51 cases in which 
nephrectomy was performed. Local recur- 
rences were noted in 31 cases or 26.65 percent 
of the cases with perirenal involvement. 

Definite evidence of metastasis was found 
at necropsy in 31 cases, in I3 at operation, in 
23 at subsequent operation and 31 from attend- 
ing physicians and relatives. Visceral metas- 
tasis occurred in 56 percent. Bony metastasis 
was found in 11 cases. In 17 cases the lympha- 
tics were involved and in 14 cases the surround- 
ing structures were involved by direct exten- 
sion. Distant metastases were found in 13 
cases. Pulmonary metastasis occurred in 24 
of 30 cases. In § cases metastasis to the brain 
was noted. 

The average postoperative life of patients 
with postoperative roentgen and radium treat- 
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ment was less than in cases which were not 
so treated, but the author states that the cases 
with the poorer prognoses were the only ones 
irradiated. In the series, cases of bilateral 
hypernephroma, hypernephroma with poly- 
cystic disease and a hypernephroma in an ec- 
topic kidney are described. In 10 cases renal 
lithiasis was found associated with renal 
carcinoma. 

An analysis of data from patients living ten 
years or more after operation showed all the 
cases to be adenocarcinoma, the average age 
of this group was two years less than that of 
the entire series that underwent nephrectomy, 
the right side was the most frequent site of 
involvement, and only 42 per cent had pal- 
pable tumors. In adition, the tumors removed 
in this group are classified as generally smaller 
than those in the group at large. 

The prognosis is dependent on several fac- 
tors: (1) the degree of cellular differentiation of 
the carcinoma, or whether the case is one of 
adenocarcinoma or alveolar carcinoma; (2) 
the duration of symptoms before operation; (3) 
movability of tumor; (4) the hemoglobin at 
the time of operation; (5) presence or absence 
of metastasis, and (6) presence of infection. 

In conclusion, the authors state that car- 
cinomas of the renal cortex are extremely 
malignant and are often well advanced before 
onset of symptoms. The end-results of neph- 
rectomy in their 106 cases in which the patient 
lives from 3 to 22.5 years make them believe 
that nephrectomy is justified in these cases. 

The article contains several illustrations and 
tables.—E. P. Pendergrass. 


NERVOUS SYSTEM 


ZIMMERN, A., CHAVANY, F.-A., and Davin, M. 
A propos d’une fausse sciatique (tumeur in- 
tra-médullaire). (Concerning a pseudo- 
sciatica (intramedullary tumor).) Bull. et 
mém. Soc. de radiol. méd. de France, March, 
1929, 17, 105-106. 

A woman twenty-seven years of age was 
first observed by the authors in June, 1926, 
complaining of very intensive pain along the 
right sciatic nerve. A diagnosis of true sciatica 
was made and the patient treated by physio- 
therapy (roentgen therapy, galvanic elec- 
trization, diathermy, etc.). Since there was 
no improvement myelography was performed 


VoL. XXIII, No. 3 


several times but the examination always re- 
mained negatiwe forevidenceofan organic lesion. 

Eighteen months later the patient was sub- 
mitted to an exploratory laminectomy (from 
the sixth cervical to the third dorsal) and an 
intramedullary spinal cord tumor was found 
which on microscopic examination proved to be 
a spongioblastic neuroepithelioma. The pa- 
tient died following the intervention. 

The case is decribed on account of the fact 
that there was a symptomatology which 1s 
typical for sciatica and repeated myelographic 
examinations failed to reveal the true nature 
of the lesion.—T. Leucutia. 


SKELETAL SYSTEM 


Goopwin, Wrii1am H. Tumors of the bone. 
Arch. Surg., June, 1929, 78, 2353-2385. 
This is a report of 10 cases of bone tumors, 

including case histories, photographs of the 
patients, roentgenograms of the tumors and 
metastastic lung lesions, photographs of the 
gross specimens and a number of photo- 
micrographs. Six of the tumors were typical 
osteogenic sarcomas, two were typical giant 
cell tumors and the others, borderline varieties 
of these. In both the osteogenic sarcomas and 
giant cell tumors the clinical and roentgeno- 
logical manifestations were more or less charac- 
teristic. In the two borderline cases in which 
the clinical and roentgen-ray findings were not 
sufficient to establish the true nature of the 
tumor, microscopical studies of the neoplastic 
tissue were also confusing. 

Coley is credited with the assertion that 50 
per cent of cases of osteogenic sarcoma present 
a history of trauma definitely related to the 
onset of the tumor. The history of trauma, 
however, is not always reliable. Osteogenic 
sarcoma is most common between the ages of 
ten and twenty when injuries are frequent, yet 
the incidence of these tumors is quite low. 
There is recognized a similarity in the repara- 
tive process of growing bone and osteogenic 
sarcoma. 

These tumors show variations in the amount 
of bone production. As a rule the more bone 
present, the less malignant is the tumor. The 
characteristic perpendicular, fan-like rays seen 
on the roentgenogram and described by Eising 
have been shown by Coley to occur in only 18 
per cent of cases. Kolodny from a study of the 
material of the Registry of Bone Sarcoma con- 
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cluded that it is often impossible to determine 
from the roentgenogram or the gross specimen 
whether or not the tumor originated from the 
periosteum, cortex, or had a central origin. 

Attention is called to the fact that in certain 
bone tumors all methods of diagnosis may fail 
to reveal the nature of the growth. Cooperation 
with the Registry and study of the material 
being accumulated would aid in establishing 
greater accuracy in diagnosis. 

The clinical and roentgenological character- 
istics of the typical osteogenic sarcoma are 
given. The tumor occurs in a young individual, 
pain being the first symptom. This usually fol- 
lows an injury, often trivial. Later there is 
tumor formation, most frequent in the lower 
end of the femur or upper end of tibia. Clini- 
cally the tumor is fusiform, hard and fixed. The 
skin is smooth and glazed, superficial veins are 
prominent and the surface temperature is 
elevated. The neighboring joint is not directly 
involved. On the roentgenogram will be seen 
a tumor completely surrounding the shaft of 
the bone, the periosteum raised or broken 
through. Perpendicular striae may be present 
but often the new bone is laid down parallel 
with the shaft. In very large tumors, there 
may be a diffuse, irregular and spotted appear- 
ance of calcification. With the central and 
subperiosteal sarcomas pathologic fractures 
are common. With this occurrence there is 
rapid invasion of the soft parts and early 
metastases to the lungs. 

The treatment of osteogenic sarcoma con- 
sists of amputation, radiotherapy and the use 
of the mixed toxins of Coley but in this regard 
the author states, “The number of five year 
cures reported in the literature is too small to 
create much enthusiasm over any method of 
treatment.” 

The characteristics of the giant cell tumor 
are contrasted with those of the osteogenic 
sarcoma. Here a history of trauma is also 
frequent. It is most common in the third dec- 
ade; its incidence is one-third that of the 
osteogenic sarcoma. It occurs most commonly 
in the ends of the long bones and does not 
involve the joint. The cortex is expanded and 
the periosteum intact. When the periosteum 
is ruptured by fracture or biopsy the tumor 
does not tend to infiltrate the soft tissues but 
grows in the planes of least resistance. Like- 
wise it does not invade the marrow cavity. On 
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the roentgenogram the tumor is spherical, 
trabeculated and multicystic. The shaft of 
the bone is not present. Although the clinical 
and roentgenologic manifestations of giant cell 
tumor are fairly typical, Coley, nevertheless, 
found a 20 per cent error in diagnosis when 
based on these two methods of examination 
alone. 

In the treatment of giant cell tumor many 
surgeons prefer curettage and swabbing the 
the cavity with an escharotic. This may be 
followed by irradiation and toxins. Irradiation 
will prevent recurrence but may do serious 
damage to the growth of the bone. As regards 
primary radiotherapy in giant cell tumor, the 
author gives the following opinion: “A dis- 
advantage of primary radiotherapy in these 
tumors is that in case of an error in diagnosis 
valuable time will be lost in instituting radical 
treatment. Furthermore, radiotherapy should 
be directed by an experienced, well equipped 
radiologist since under treatment has a stimu- 
lating effect on neoplastic growth and over- 
treatment may cause the tissue to break down, 
or may produce such brittleness that fractures 
occur easily, or set up an endarteritis, accom- 
panied by such pain that amputation will have 
to be done.” 

Between the osteogenic sarcoma and giant 
cell tumor variants occur that offer much 
difficulty in diagnosis. In such cases a biopsy 
should be done with the provision that radical 
operation be immediately performed in case 
the tumor is found malignant—Kar/ Korn- 
blum. 


Divrée, J. Un cas d’arthropathies multiples 
chez un hémophile. (A case of multiple 
arthropathy in a hemophiliac.) Bull. et 
mém. Soc. de radiol. méd. de France, May, 
1929, 77, 154-157. 

Arthropathies form an important part of 
the clinical picture of hemophiliacs. They are 
encountered in the earliest stages of the disease 
and occur especially in the large joints. Ac- 
cording to the stage of development they may 
be divided into three groups: (a) hemarthrosis; 
(4) chronic arthritis (panarthritis of König), 
and (c) articular deformations. 

Hemarthrosis is characterized roentgeno- 
logically by thickness of the joint capsule, 
effusion of the blood with or without calcifica- 
tion and occasionally lipping. 
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The advanced stages appear on the roent- 
genograms as destructive provesses. Thus 
according to Doub there is either localized 
destruction of the articular cartilage with 
thickening of the capsule or more generalized 
destruction of the articular cartilage with 
punched out areas in the epiphysis, or finally 
there is marked calcification of the organized 
blood clot with rounded areas of destruction 
extending into the epiphysis. 

The roentgen appearance of the arthropa- 
thies occurring in a patient thirty-seven years 
of age is described in lengthy detail. On the 
basis of the observations made the evolution 
of the disease is characterized as follows: (1) 
general, rather homogeneous decalcification of 
the bones with zones of punched out areas near 
the epiphysis, and a linear densification of the 
bone shell itself; (2) more or less uniform de- 
struction of the articular cartilage, however 
without complete disappearance of the joint 
space; (3) periarticular osteophytic formations 
with occasional intra-articular extension, and 
finally (4) modification of the articular seg- 
ments, permitting a molding of the epiphyseal 
endings as in osteomalacia. 

Differential diagnosis includes tuberculous 
arthritis, tabetic arthropathies and syringo- 
myelia.—T. Leucutia. 


Tarr, Rogert B. Osgood-Schlatter’s disease. 

Radiology, May, 1929, 72, 414-418. 

The author reports 9 cases. It is his belief 
that the disease is not so rare.as is generally 
supposed, but often escapes notice. He states 
that Osgood-Schlatter’s disease is an epiphysitis 
of the tibial tuberosity, pre-existing, but ac- 
centuated by a moderate injury. It is not as- 
sociated with any other disease. Splinting is 
the only treatment needed in most cases.— 


JF. D. Camp. 
Scuor, M. I., and Gotpstrern, L. M. Weich- 


teilveränderungen als Quelle diagnostischer 
Fehler bei der röntgenographischen Unter- 
suchung des Knochensystems. (Soft tissue 
changes as a source of diagnostic errors in 
roentgenographic examination of the bony 
system.) Fortschr. a. d. Geb. d. Röntgenstrah- 
len, September, 1929, 40, 486-491. 
The authors investigated on cadavers the 
influence of soft tissue defects of different sizes 
and depths on the roentgenographic appearance 
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of the bony system. They found that if such 
defects project over the normal shadow of the 
bone they lead to areas of increased translu- 
cency which may be erroneously interpreted as 
pathological areas of bone rarefaction. 

The opinion is expressed that the influence of 
soft tissue shadows on the roentgenologic ap- 
pearance of the bony skeleton is much greater 
than hitherto supposed.—T. Leucutta. 


Hutrén, O., and Lovén, K. A. Ein Fall von 
multiplen Hamangiom-Chondromen in Skel- 
ett und Weichteilen. (A case of multiple 
hemangioma-chondromas in the skeleton and 
soft parts.) Acta radiol., 1929, 70, 173-181. 


A case of multiple angiomata and chondro- 
mata is described in a patient, aged twenty- 
seven, who had been well most of his life. 
About ten years ago he noticed a number of 
nodules on his right hand and right foot but 
they were never painful or sensitive to pres- 
sure. They increased in size and number; they 
never interfered with his work but he finally 
came for examination because he feared they 
might become dangerous. Examination showed 
multiple angiomata and chondromata which in 
some places were entirely independent of each 
other and in others intimately connected. 
They were chiefly on the right hand and foot 
and in the right iliac bone. The angiomata 
appeared on the roentgenogram as calcified 
phleboliths, while the chondromata_ were 
shown by lacunar swelling of the affected bones. 
Such combined tumors are rare but a few cases 
have been published, two of them with roent- 
genograms.—A. G. Morgan. 


LoEWENBERG, RICHARD DetLev, and Weu- 
MER, Max. Uber Wirbelarthropathie und 
Amyotrophie bei Tabes dorsalis. (On spinal 
arthropathy and amyotrophy in tabes dor- 
salis.) Fortschr. a. d. Geb. d. Rintgenstrahlen, 
September, 1929, 40, 492-496. 

Two cases of arthropathy of the lumbar 
spine (occurring in tabes dorsalis) are described, 
the first with illustration by roentgenograms 
and the second with a presentation of a cross 
section of the specimen. 

In the first case the lesion was confined to 
the second and in the second case to the first 
lumbar vertebra, an entire destruction of the 
vertebral bodies having been produced. In one 
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case there was also evidence of amyotrophy of 
the small muscles of both hands.—T. Leucutta. 


Dipiée. Une position nouvelle pour la radi- 
ographie de la tête humérale: son intérêt 
dans l’étude de la luxation récidivante de 
l’épaule. (A new position for the roent- 
genography of the head of the humerus; its 
significance in the study of recurrent luxation 
of the shoulder.) Bull. et mém. Soc. de radtol. 
méd. de France, May, 1929, 77, 150-154. 

In order to better visualize the contour of the 
head of the humerus and its relation to the 
glenoid cavity, the author recommends the 
following technique: The patient is placed in 
ventral decubitus with the head turned on the 
side and the hands placed on the hips so that 
the humerus is in maximum internal rotation. 
The elbow is slightly elevated by an object 6 
by 8 cm. The tube is placed above the elbow 
and inclined 45° to the horizontal plane and 
centered over the head of the humerus. 

The position is of value especially in re- 
current subluxation of the shoulder since it 
permits the detection of changes which are not 
visible in other positions. Thus the contour of 
the head of the humerus is often modified and 
there is evidence of a depression or notch near 
the epiphyseal line associated with a zone of 
decreased density below the epiphysis. These 
changes are no doubt the result of a chronic 
mechanical irritation.—T. Leucutia. 


BREITLÄNDER, Kurr. Knieatrophie im Rönt- 
genbilde. Trauma oder Tuberkulose? (Atro- 
phy of the knee in the roentgenogram. 
Trauma or tuberculosis?) Acta radiol., 1929, 
TO, 162-185. 

The patient was a young man of nineteen, 
who came to the surgical clinic because he had 
had painful swelling of the right knee for seven 
weeks following a fall. His physician had 
punctured twice and obtained a turbid serous 
fluid. He had been able to walk and had not 
had fever. The first roentgen examination 
showed extensive atrophy of the subchondral 
bone and epiphyseal lines of the femur and 
tibia, together with a curious peripheral 
atrophy of the patella. From the roentgen 
appearance and the slow course following a 
slight trauma a diagnosis of serofungous tuber- 
culosis was made and the joint treated by 
extension for a little while followed by a plaster 
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cast and roentgen irradiation. The knee con- 
tinued swollen and painful and the patient had 
subfebrile temperatures. Four weeks later he 
came to the clinic and said that a piece of wood 
had been discharged from a fistula. The diag- 
nosis of tuberculosis was given up and he was 
given diathermy and medico-mechanical treat- 
ment. In eight weeks the joint movements were 
normal and the roentgenogram showed normal 
structure of the bone. The skin scar had not 
been noticed on examination and the patient 
himself did not know there had been any 
injury of the skin at the time of his fall. 

This case shows the danger of making a diag- 
nosis of synovial tuberculosis from the roent- 
gen picture alone and the necessity for caution 
in the interpretation of all doubtful cases of 
joint tuberculosis.— A. G. Morgan. 


BELOT, and BuHLER. Os surnuméraire du 
carpe et traumatisme. (Supernumerary 
bone of the carpus and traumatism.) Buli. 
et mém. Soc. de radtol. méd. de France, 
March, 1929, 77, 114-115. 

A peculiar accident was observed in a woman 
forty years of age who while taking care of a 
child nine months old was kicked in the region 
of the left wrist. Since this apparently light 
trauma was followed by intensive pain, later 
roentgenograms of the wrist were taken and a 
supernumerary carpal bone (os ulnare exter- 
unm) was detected. 

The pain continued for a period of several 
weeks indicating that even light traumas may 
produce rather severe symptoms in case of 
supernumerary bones.—T. Leucutia. 


Dovus, H. P. Intrapelvic protrusion of the 
acetabulum. Radiology, May, 1929, 72, 
369-376. 


Eight cases of inward protrusion of the ace- 
tabulum are reviewed. The condition is rare, 
though first described more than a hundred 
years ago. Its cause has not been ascertained, 
and several factors are probably concerned. 
Osteoarthritis 1s a common accompaniment, 
and this may be a late stage of some general 
disease in early life causing softening of the 
bones with the resultant deformity. Clinical 
findings refer mostly to pain and restriction 
of normal motion of the hip. The roentgen pic- 
ture discloses a deepening of the acetabulum 
with thinning of the mesial and inferior wall 
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and bulging of the acetabulum into the pelvis. 
The head of the femur is therefore more deeply 
buried and the greater trochanter is somewhat 
higher and closer to the acetabulum.— 7. D. 
Camp. 


Jounson, H. F. Unusual bony injuries about 
the hip joint. Surg., Gynec. & Obst., Novem- 
ber, 1929, 49, 630-637. 

Fracture of the neck is the most frequent 
fracture of the femur. 

Whitman’s abduction position is used in 
treatment of this fracture. 

In children epiphyseal separation occurs of 
the head of the bone. Traumatic dislocations 
of hip are rare in children. In 1842 dislocations, 
only 3 were in young individuals. Dislocations 
of the head may carry the entire rim of the 
acetabulum with them and require open opera- 
tion for reduction. 

Central fracture of the acetabulum with or 
without central dislocation of the head of the 
bone is a difficult fracture problem. Very 
rarely in young individuals there may bea 
separation of the epiphyses of the acetabu- 
lum. A case is noted where there was 3/16 
of an inch separation of the acetabulum epi- 
physes. 

Fractures of the head of the femur are very 
rare. Christopher was able to collect only g 
proved cases. 

Traction fracture of the lesser trochanter 
occurs most frequently as epiphyseal separation 
between the ages of twelve and eighteen 
years. 

Fracture confined to the greater trochanter 
is rare. The author reports one case.—ZL. R. 
Sante. 


RecuTMan, A. M.  Pneumarthrosis of the 
knee. Surg., Gynec. © Obst., November, 
1929, 49, 683-687. 

The injection of oxygen into joints as an 
additional aid to diagnosis is worthy of wider 
use than it now is given. It is preferable to 
replace the generic diagnosis of an internal 
derangement of the knee joint with a specific 
diagnosis as: loose internal or external semi- 
lunar cartilage; rupture of the crucial ligaments, 
loose body in the knee joint, etc. The use of 
pneumarthrosis will give more accurate pre- 
operative diagnoses, and make operative pro- 
cedures definite rather than exploratory and 
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the less the tissues of a joint are handled and 
manipulated, *the more rapid will the post- 
operative recovery be, while postoperative pain, 
discomfort, and the possibility of infection are 
reduced to a minimum. 

Fracture or dislocation of the interarticular 
cartilages of the knee may go unrecognized in 
the ordinary roentgenogram. Injection of 
oxygen or other gas nto the joint frequently 
will disclose an injured or displaced semilunar 
cartilage which cannot be disclosed in any 
other manner. A case of fracture of the outer 
semilunar cartilage is illustrated. 

The technique of performing pneumar- 
throsis is simple. Injection is made under asep- 
tic conditions. A 2 per cent solution of novo- 
cain is injected below the patella and to the 
outer side of the patellar tendon. The patella 
is lifted and the needle is introduced into the 
joint so that the tip is beneath the center of 
the knee cap. If an external cartilage injury 
is suspected, it is better to introduce the needle 
from the inner side so as not to obscure the 
cartilage. The oxygen is allowed to flow into 
the joint until it is moderately distended. A 
hemostat is then placed on the tube, the flow 
of gas stopped, the tube disconnected from 
the tank, and the anteroposterior view taken. 
The patient turns on his side and lateral views 
are made. The hemostat is then removedand the 
knee deflated. The needle is removed and a 
collodion dressing applied. A circular sheet 
wadding and flannel bandages are applied for 
compression and worn for three or four days 
when the remaining gas is entirely absorbed.— 


L. R. Sante. 


Darsois, and SoBEL. Note sur les fractures 
multiples des apophyses transverses des 
vertèbres lombaires. (Multiple fractures of 
the transverse processes of the lumbar verte- 
brae.) Bull. et mém. Soc. de radiol. méd. de 
France, April, 1929, 77, 126-128. 

A fracture of the transverse processes of the 
first to fourth lumbar vertebrae with oblique 
fracture of the body of the fifth lumbar verte- 
bra was observed in a man twenty-seven years 
of age. 

In connection with this a survey of the entire 
literature as to the existence of fractures of 
the transverse processes of the lumbar verte- 
brae was made 2.nd 200 cases were collected. In 
all instances, with the exception of one, the 
fractures occurred in men. 
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It is interesting that all fractures of the two 
lower lumbar vertebrae led to late lesions of the 
nerves. For this reason it is advocated that 
an absolute rest of at least six months be 
prescribed in all such cases. 

Differential diagnosis includes ureteral cal- 
culi, calcified glands, congenital anomalies of 
the transverse processes (lumbar ribs, aberrant 
ossification nuclei), and in individuals after 
twenty-five years, normal ossification of the 
transverse processes.— T. Leucutia. 


KINGREEN, Orro. Die Réntgenuntersuchung 
isolierter Wirbelkérperfrakturen. (Roentgen 
examination of isolated fractures of the 
vertebrae.) Deutsche med. Wcehnschr., Aug. 
2, 1929, 55, 1302-1304. 

A roentgenogram should be taken at once 
in any injury of the back in which there is the 
slightest suspicion of injury of the vertebrae, 
or even perhaps as a routine procedure in 
injury of the back, for often injury of the verte- 
bral column is not suspected at all. In the last 
two years II patients have been sent to the 
surgical clinic of Greifswald with a diagnosis 
of contusion or ruptured muscles of the back 
or traumatic lumbago a year to a year and a 
half after injury. In all these cases careful 
roentgen examination showed fracture of a 
vertebra. No roentgen examination had been 
made in 6 of these cases though they had quite 
serious symptoms and in the other § the exam- 
inations had been reported negative. There 
was gibbus in only 3 of the cases but in all of 
them there was rigidity of the spinal column 
and weakness of the long extensors of the back. 
Pictures taken in the ventrodorsal direction 
with a Potter-Bucky diaphragm in 8 cases 
showed the body of the affected vertebra 
broader than normal. The intervertebral space 
above it was narrower than the others. In 3 
cases no pathological change could be seen in 
the sagittal pictures. But in all the cases the 
lateral pictures showed compression of the body 
of the vertebra with a piece broken off at the 
upper or lower corner. There was also de- 
creased calcium content of the vertebrae above 
and below the injury. The injured vertebra 
itself at first seemed richer in calcium than the 
ones above and below it because of the com- 
pression and condensation. But in a year or a 
year and a half it also shows atrophy. These 
roentgenograms must be taken with care for 
an underexposed picture on which the spinal 
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column is barely visible may simulate atrophy. 
Pictures should be taken not only in the antero- 
posterior direction but also in the lateral and 
possibly in the oblique position. A Potter- 
Bucky diaphragm should be used. Further 
details of taking the pictures are discussed. 

The cases should also be followed up with 
roentgenograms to see the results of treatment 
and to determine the time when the patient is 
able to go back to work.—4. G. Morgan. 


Simon, HERBERT. Zur Frage der unspezifischen 
Knochenherdbildung nach Infektionskrank- 
heiten. (Nonspecific foci in bone after infec- 
tious diseases.) Deutsche med. Wehnschr., 
Oct. 11, 1929, 55, 1714-1716. 

Two cases are described, one in a boy of 
eleven and one in a girl of seven. In both 
cases after an attack of grip a focus of inflam- 
mation developed in the bones; in the first case 
near the knee-joint and in the second at the 
hip-joint. The cases show that if joint symp- 
toms develop after an acute febrile disease the 
possibility of a joint metastasis should be con- 
sidered and a roentgen picture made at once. 
Frequently these foci develop during the 
febrile primary disease, but often not until 
some time after it, when the temperature rises 
again. These foci can be differentiated from 
tuberculosis by generally beginning acutely 
with fever and pain and the roentgen picture 
does not show the atrophy around the focus 
that is characteristic of tuberculosis. The two 
cases described recovered completely under 
conservative treatment. It is important to 
know this particularly when, as in these cases, 
the focus lies near the epiphyseal line. Of 
course the cases must be followed up by re- 
peated roentgen examination so that if there is 
any further extension of the focus, particularly 
irruption into the joint, surgical operation may 
be performed.—/. G. Morgan. 


Moore, SHERwoop. The radiological aspects 
of arthritis. ¥. Missouri M. Ass., Jan., 1929, 
26, 4-7. 

Moore discusses the classification of the 
arthritides and reviews the literature. The 
classification he uses embraces the infectious, 
the atrophic and the hypertrophic types. 

In infectious arthritis the roentgen findings 
are more uncertain than in the other two classes. 
Thickening of the soft part tissues, increase in 
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size of the interarticular spaces and generalized 
haziness of all joint structures, preservation of 
the plate of cortical bone covering the articular 
aspect of the bone, and a certain amount of 
atrophy are usually found. The latter is com- 
mensurate with the duration and the severity 
of the disability. 

In atrophic arthritis the most striking thing 
observed is the rarefaction of bone. It seems 
to be a true halisteresis and far exceeds bone 
atrophy attributed to disuse. There is no 
proliferative change. There is some soft part 
swelling but it is not so pronounced as that 
observed in infectious arthritis. There is likely 
to be some degree of luxation which is in the 
direction of greatest force applied on the bones 
entering into the affected joint. 

The hypertrophic form is characterized by 
overgrowth of bone along the articular margins. 
There is relatively no bone atrophy, but there 
is often an increased bone density in the parts 
nearest the joint. 

Moore feels there is a great need for further 
roentgenological study of arthritis in its earlier 
phases. In the early case the roentgen-ray 
findings are few. The great field of usefulness 
for the roentgen-ray in arthritic conditions is 
to eliminate other diseases or conditions which 
may confuse the picture.—R. $. Bromer. 


Bunne, Franz. Zur Kenntnis der synovialen 
Osteochondromatose. (Synovial osteochon- 
dromatosis.) Deutsche med. Wehnschr., July 
S, 1929, 55, 1130-1131. 

Miiller first described this disease and since 
then about 80 cases have been published. The 
characteristic feature of it is that from one to 
several cartilage bodies develop in the joint. 
They do not originate from the cartilage surface 
of the joint ends but from the synovial mem- 
brane, from any part of which they may de- 
velop. The pockets and folds of the synovial 
membrane and the points of union of the joint 
capsule with the periosteum are particularly 
predisposed to cartilage formation. Lexer 
thinks that trauma is not an etiological factor 
in the disease. When clinical symptoms begin 
the joint cavity is often completely or almost 
completely filled with tumor masses. The 
capsule is stretched and the tumors may grow 
through the ligaments but there is no infil- 
trating malignant growth. Microscopically the 
tumors are chondromas with areas of calcifica- 
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tion and ossification. The first symptoms are 
pain, swelling ànd impairment of the movement 
of the affected joint. Generally only one joint 
is involved. The patients have usually had the 
disease ten years or more when they come for 
treatment. If the hip-joint is affected the 
patient has sciatic pain. Objectively the joint 
is enlarged, its outlines are obliterated and 
there are irregular protrusions. 

The roentgen picture is very characteristic. 
There are shadows in the region of the joint 
which give it a cloudy, spotted appearance. 
Stereoscopic pictures show that the bone struc- 
ture of the joint is normal but the whole joint 
cavity is filled with nodular masses. Sometimes 
in advanced cases there may be superficial bone 
defects as a result of abnormal pressure in the 
joint cavity. Almost always there is more or 
less atrophy of the bone. There are a number 
of diseases from which differential diagnosis 1s 
difficult, including arthritis deformans, carti- 
laginous exostoses, old fracture with exuberant 
callus, myositis ossificans, tabetic arthropathy, 
old calcified tuberculosis and sarcoma. 


Among the 80 cases published there have 
been only 4 in the hip-joint. The author de- 
scribes 2 cases he had recently seen in the hip- 
joint. The first patient was a man aged sixty- 
four who had never been seriously ill and never 
had any trauma. His illness began ten years 
ago with stabbing pain in the left hip-joint and 
for the past five years had been growing worse. 
He had been treated for years for rheumatism 
and sciatica. 


The second patient was a man of sixty-five 
who at the age of sixteen began to have pain in 
the left hip-joint and limping, no history of 
trauma; he said that a dislocation of the hip 
was corrected in a hospital. For a number of 
years he was well but in 1902 the same symp- 
toms recurred and he wore an apparatus with 
which he could walk. For the past fifteen years 
he had worn no splint but the leg had gradually 
atrophied and the hip become fixed in flexion. 
He was sent to the author with a diagnosis of 
old tuberculosis of the hip. 


The diagnosis of the condition could not have 
been made in either of these cases from the 
clinical picture alone but it was shown defi- 
nitely by stereoscopic roentgen pictures and the 
author advises taking such pictures in all cases 
in which there is any suspision of synovial 
osteochondromatosis.—/. G. Morgan. 
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GENERAL 


Cummins, W. T., SMITH, J. K., and HALLIDAY, 
C. H. Coccidioidal granuloma. F. Am. M. 
Ass., Oct. 5, 1929, 93, 1046-1049. 


A statistical study of 122 cases of the disease 
collected from the literature is presented by the 
authors, 2 of which have not yet been reported. 
Age, sex, nationality, duration and termination 
is noted in each instance. Itis noteworthy that 
in a little more than 80 per cent of all cases 
infection was acquired in California. The 
disease is caused by a fungus growth and gives 
a very similar symptomotology to blastomy- 
cosis and tuberculosis with which it is usually 
confused. Pulmonary infection produces lesions 
similar to pulmonary tuberculosis. Diagnosis 
is made by finding the organism in fresh pus 
or in tissue. Numerous examinations of soil 
have been carried out by the authors in an 


effort to locate the source of the infection.— 
L. R. Sante. 


Putrorp, D. S., and Larson, E. E. Coc- 
cidioidal granuloma. J. dm. M. Ass., Oct. 
5, 1929, 93, 1049-1056. 

Coccidioidal granuloma is a disease of both 
animals and man, resembling tuberculosis but 
caused by its own specific fungus, Oidium 
coccidioides. In the last few years it has been 
shown to be more common than was formerly 
supposed. Though only approximately 95 
cases have been reported in the medical litera- 
ture, the California State Public Health Service 
knows of about 175 proved cases. Because the 
main focus of the disease appears to be in the 
San Joaquin Valley, California, most physicians 
living elsewhere think it a rarity. Almost 
certainly, many people die of this disease 
erroneously diagnosed as tuberculosis. There 
is no direct evidence of contagion, the two 
known portals of entry being the skin and the 
lungs. The majority of cases have been in adult 
males of the laboring class. The predominant 
lesions are in the skin, lungs and bones, and 
consist of granulomas and cold abscesses. The 
skin lesions resemble those of tuberculosis, 
syphilis or blastomycosis. If the initial lesion 
is in the skin or joint of any extremity, ampu- 
tation may effect a cure, whereas, after general 
dissemination, death nearly always results. 


An additional case is reported by the authors. 
The patient, although infected by a virulent 


organism, lived one year and four months. 
During this time, among other measures, 
colloidal lead, as used for cancer, colloidal cop- 
per, as recommended by Jacobson, and intra- 
venous injections of gentian violet were used 
in the treatment without avail. However, 
gentian violet did seem to retard the progress 
of the disease when used in conjunction with 
roentgen rays. In this case high voltage roent- 
gen therapy was used, but no details of tech- 
nique are mentioned.—L. R. Sante. 


Carty, Joun R. A source of danger in the use 
of vertical roentgenoscopes and tube stands. 
Radiology, June, 1929, 72, 496-498. 

A definite hazard incidental to the use of 
heavy weights on roentgen apparatus is shown 
to exist. The author feels that more attention 
should be paid by the manufacturers of roent- 
gen apparatus to means of obviating such dan- 
gers. Regular visual inspection can be relied 
upon to detect failure due to wear, but not to 
defective material. It is advisable to have a 
periodical renewal of supporting cable. Tube 
carriers should be locked when not in use. One 
hand should firmly grasp the tube carrier when 
the latter is unlocked and over a patient.— 


7. D. Camp. 


Wasson, W. Warrer. The incipiency of dis- 

ease. Radiology, July, 1929, 73, 29-34. 

The author presents certain facts to be 
considered when one thinks of the incipiency of 
disease, namely, hereditary conditions, in- 
cluding both anatomical variations and en- 
vironment; the great factor of combat to be 
encountered by the individual immediately 
upon his birth; infection of many types which 
actually takes place as early as the first few 
weeks of life; the similarity of the pathology 
laid down by this infection to the pathol- 
ogy found later in adults, and its progressive 
character; and the fact that histories of intelli- 
gent adult patients date the beginning of their 
chronic ailments back to childhood. He con- 
cludes that almost all chronic diseases are 
steadily progressive conditions, with their in- 
cipiency in infancy or childhood and their end- 
results in adult life. He feels that many of the 
diseases of infancy are being overlooked, and 
that the roentgenogram has made studies of 
them possible, yet that the interest in this field 
has not yet begun.—¥. D. Camp. 
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ROENTGEN AND RADIUM THERAPY 


e 
DruckMANN, ADOLF. Sleepiness from roent- 

gen irradiation. Strahlentherapie, 1929, 33, 

382-384. 

In 1925 a large number of children were 
given irradiations of the head with hard rays 
for trichophytosis. After six to eight weeks 
some of the children showed signs of brain 
reaction. They were apathetic, constantly 
sleepy, it was hard to awaken them from sleep 
and they had no appetite. Often they fell 
asleep sitting or even standing. A few of them 
complained of headache and many of them 
when the sleepiness began had a temperature 
of 38.5° C. This condition lasted in mild cases 
four to six days, in severe ones fourteen days 
and then disappeared completely; while it 
lasted the children were constipated. The urine 
and blood were normal. In a few cases there 
was increased pressure of the spinal fluid. As 
a result of these cases the tension was reduced 
and less penetrating rays used. Since then there 


have been no further signs of cerebral reaction. 
—A.G. Morgan. 


Berven, ELis, Heyman, J., and Tuoragus, R. 
The technique in the treatment of tumours 
at Radiumhemmet, Stockholm. Acta Radiol., 
1929, Z0, I-71. 

This work, which can hardly be briefly sum- 
marized, describes the principles and technique 
used in treating tumors at Radiumhemmet. 
The strength, quantity and filtration of the 
active substances used in radiotherapy are 
discussed. The chief methods of treatment used 
are with gamma rays, which are hard to filter, 
and roentgen rays, and combinations of these. 
They are used not only alone but before and 
after operation in surgical cases. In the latter 
cases electro-endothermal treatment is also 
extensively used. 


A brief historical review of the development 
of the technique is given for each group of dis- 
eases, and a detailed description of the treat- 
ment or combination of treatments used at 
Radiumhemmet. The technique used is by 
no means to be considered final. It is still in 
process of development and progress is being 
made especially by the introduction of distant 
treatment with radium. The technique in use 
at present is the result of twenty years’ uni- 
formity in administration and observation of 
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the results obtained by treatment at Radium- 
hemmet.—A/. ©. Morgan. 


Coru, Epv. Radiation therapy in the treat- 
ment of some common benign and malignant 
tumors; with particular reference to the 
results obtained at the Radium Center in 
Copenhagen. Acta radiol., 1929, 70, 186-209. 
A general survey is given of the cases treated 

at the Radium Center at Copenhagen, and of 

the results of their treatment, more particu- 
larly the cases from 1920-1924. The impor- 
tance of long observation time and uniform 
technique as the only sound basis for a correct 
estimate of the results is trongly insisted on. 

The material is divided into benign and 

malignant tumors and the comparative values 

of roentgen and radium treatment of the vari- 
ous tumors in each group discussed; epi- 
theliomata, for instance, which are resistant to 
roentgen treatment are susceptible to radium. 

A separate chapter is devoted to the tech- 
nique used in treating tumors at different sites 
and a tribute paid to Forssell’s influence in 
radium treatment in Denmark.—. G. Morgan. 





Carine, E. Rock, and Les.ie-Spinks, A. J. 
Radium teletherapy; clinical experience with 
the temporary “bomb.” Brit. M. F., Aug. 
%. Bg2g, 2, TSOEN 
This paper is a report of the results obtained 

in the first 50 cases treated with the temporary 
“bomb” which was described fully in a pre- 
vious communication published in the British 
Medical Fournal, May 11, 1929, p. 845. The 
authors describe the difficulties that present 
themselves in the selection of cases for such 
therapy, the frequent occurrence of metastatic 
growths after the disappearance of the initial 
lesion, and the causes of unsuccess. Their 
conclusions in the treatment of the first ṣo 
cases follow: 

1. Cases of carcinoma of the tongue and 
mouth treated for local or glandular extensions 
have done badly; they were in any case hope- 
less failures of other methods. There has been 
temporary improvement, but the effect has 
been limited to slight delay in downward 
progress. 

2. The larynx and esophagus cases have been 
the most satisfactory; they hold out definite 
hopes of success when the best dosage has been 
ascertained. 
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3. The esophagus is beyond the range of such 
therapy unless the postcricoid growth be 
included, but it belongs in this respect to the 
previous group. 

4. The uterine and ovarian cases were fail- 
ures, but were all the subject of extensive 
abdominal invasion. 

s. Of the renal cases the same must be said— 
the results are merely palliative. 

6. Breast recurrences can be kept in check, 
even when very extensive, but previous deep 
roentgen therapy may be a formidable handi- 
cap. 

7. Vulval glandular extensions do not prove 
nearly so sensitive as the primary growth. 

8. Osteogenetic sarcomata have not shown 
more than quite temporary recession; other 
round and spindle cell growths are more 
promising.—R. S. Bromer. 


Neerr, Tu. C. Dosage in radium and in com- 
bined radium-roentgen radiation. Strahlen- 
therapie, 1929, 33, 253-262. 

In spite of numerous reports on radium 
dosimetry in the literature, the author feels 
that dosage in radium and roentgen radiation 
is not uniformly standardized. He therefore 
attempts first to redetermine the skin unit dose 
in milligram-element-hours for standardized 
radium capsules; he correlates these doses with 
the international r-unit. These doses are com- 
bined with r-doses used in roentgen therapy and 
numerous tables and examples illustrate their 
use in gynecological radiation therapy. Special 
attention is called to the various factors which 
determine the total dose, and also the tolerance 
dose at various parts of the irradiated tissue, 
especially of the intestines.—O. Glasser. 


FREUND, Franz. Roentgen irradiation to 
prevent inflammation. Strahlentherapie, 1929, 


33> 375-379: 

The author in collaboration with Fukase 
performed a number of experiments to deter- 
mine whether roentgen irradiation is effective 
in preventing inflammation. The experiments 
showed that when the skin of the abdomen of 
rabbits was incised and a part of the wound 
irradiated, the irradiated part healed by first 
intention while non-irradiated parts healed by 
second intention with granulation. The inhibi- 
tion of inflammation was shown macroscopically 
on the irradiated side by the smaller amount of 
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exudation and the edges of the wound had 
closed on the fifth day while they were still 
gaping on the non-irradiated side. In irradia- 
tion immediately after fractures the amount of 
callus formed on the irradiated side was less 
but the callus was denser and calcified more 
quickly and consolidation was attained sooner 
on the irradiated than on the non-irradiated 
side. Microscopic examination in cases in which 
the fibulas of rabbits were fractured and 
irradiation given immediately showed that the 
initial traumatic inflammation which always 
initiates fracture healing was decreased by 
the irradiation. The proliferation of the irri- 
tated periosteal cells was partly suppressed in 
this way so there was less formation of callus 
and final structural union of the bones was 
brought about sooner on the irradiated side. 

The corneas of frogs were cauterized with a 
glass instrument and one side immediately 
irradiated. On the irradiated side the cautery 
wound remained strictly circumscribed while 
on the non-irradiated side an areola of infiltra- 
tion formed. 

Children with intense tuberculin reactions 
were given inunctions of tuberculin and a part 
of the field irradiated with a dose of 6 H (300 R). 
In the irradiated region there was no tuberculin 
reaction or it was very weak. 

A number of other experiments in the 
prophylaxis of inflammation are being carried 
out. The results so far justify the use of irradia- 
tion clinically in the prophylaxis of inflamma- 
tion.— A. G. Morgan. 


SuTEJEW, G., Urenkow, M., and ZEITLIN, A. 
Beitrag zur Atiologie, Réntgendiagnose und 
Rontgentherapie der Blastomykose. (Con- 
tribution to the etiology, roentgen diagnosis 
and roentgen therapy of blastomycosis.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Sep- 
tember, 1929, 40, 475-483. 

A case of blastomycosis (the Monilia inter- 
posita type) occurring in a woman twenty-six 
years of age is described in detail. The condi- 
tion which lasted for a period of one and a half 
years and which started with subcutaneous 
nodules in the region of the right cheek ulti- 
mately extended to the left clavicle, to the left 
ulna, to the diaphysis of the fourth metatarsal 
and to the left lung. The roentgenograms 
showing the changes are included. The diag- 
nosis was made microscopically from the pus 
obtained from the right maxillary sinus. 
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The changes within the chest consisted in a 
dense opacity of the entire feft lung field 
similar to that seen in actinomycosis, whereas 
in the bones they were characterized by areas 
of rarefaction without evidence of bone new 
formation. 

For a period of a month patient received 
roentgen treatment. All areas affected were 
irradiated with one-third skin unit dose by 
using the following technique. Neo-Intensive 
Metro tube, 4 ma., 180 kv., 30 cm. skin target 
distance, fields 5 by 5 cm., 6 by 8 cm., and 10 
by 15 cm. (according to the region of the body 
irradiated), 0.5 mm. Zn plus 1 mm. Al. 

Shortly following the roentgen treatment 
there was improvement in the condition, and 
within a few months a complete healing en- 
sued. The case is described since it represents a 
typical condition of Monilia mycosis and since 
it responded favorably to roentgen therapy. 
The opinion is expressed that other forms of 
blastomycosis may lead to similar results.— 
T. Leucutia. 


SCHNEIDER, G. H. Dosage and technique in 
dermatological roentgen therapy. Strahlen- 
therapie, 1929, 33, 181-185. 

The author recommends a series of three 
single doses of 14 of a skin unit dose in the 
treatment of eczema and psoriasis. He calls 
special attention to the care of the skin during 
the radiation treatment and offers the following 
formula for a radiation salve: 


Rp. Sal. sedativ. 


PIOMUCOG occ erducsicdende I percent 
oe E EEE 36 percent 
w E E EA 4.2 per cent 
Adpocer: Obs cisirire caris 4.8 per cent 
E l ee ee 39 percent 
PORE WO E E iş percent 


A request to indicate doses in per cent of skin 
unit doses in dermatological roentgen therapy 
is made.—O. Glasser. 


MartTensteEIN, H., and June, G. Radiotherapy 
of scleroma, with a discussion of scleroma in 
Silesia. Strahlentherapie, 1929, 33, 206—220. 
So far as the authors know 36 cases of scler- 

oma have been seen in Silesia since 1879; up 

to 1918 they all came from a focus in upper 

Silesia that now seems to be extinct, while 

since 1921 the cases seem to indicate that a new 

focus has developed in the Liegnitz region. ° 
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Histories are given of g of the authors’ cases 
treated from 1602 to 1928 with roentgen rays, 
or in a few cases with roentgen rays combined 
with radium or mesothorium. The technique 
has been changed so frequently that no uniform 
technique can be given. It seems very question- 
able whether permanent cure of scleroma can 
be brought about by irradiation as there was 
recurrence in some of these cases. In one case 
there were a series of recurrences at different 
places on the mucous membranes which how- 
ever yielded to renewed irradiation. The fac- 
tors on which the success of irradiation depends 
are not known at all. Neither the technique 
used, the age of the patient nor the extent of 
the scleroma seems to be decisive. One of the 
authors’ best results was in the early days with 
an apparatus that would not now be considered 
at all adequate. They did not find that the use 
of radioactive substances improved the re- 
sults of roentgen treatment to any appreciable 
extent. Though the treatment was continued 
in some cases for years with comparatively 
large doses they never say any injury from 
either roentgen or radium irradiation, not even 
in the larynx. A perforation of the septum in 
one case was without doubt due to the scleroma 
itself. —4. G. Morgan. 


Courarp, H. Roentgen treatment of epithelial 
cancers of the tonsil region. Strahlentherapie, 
1929, 33, 249-252. 

From 1920-1926 the author treated 46 cases 
of epithelial cancer of the tonsil region. As 
this form of cancer is not painful the patients 
often come late for treatment; swelling of the 
glands frequently brings them to the physician. 
Thirty-four of the patients have either died 
or are in such condition that it is probable 
they will soon die. Twelve of them are alive 
and free of signs of cancer; the time since 
operation in these 12 cases is from eighteen 
months to seven years. The total number of 
cures therefore is 26 per cent. Of these 12 
patients 3 were given supplementary treat- 
ment with radium and one of these 3 also had a 
cancerous gland removed by operation. Of 
these 12 patients 9 had very éxtensive lesions 
which extended far beyond the tonsils and the 
pillars of the fauces and involved the soft 
palate, uvula and glosso-pharyngeal and glosso- 
maxillary sinuses; in 3 cases the lesions were 
net so extensive. 
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With the exception of the year 1921 when 2 
of the patients were treated with moderately 
penetrating rays (27 cm. spark gap and 12 
mm. aluminum filter) they were treated by the 
following technique: 180 kv., 1.5 to 2 mm. 
zinc, 40—50 cm. focus skin distance, 100-250 
sq. cm. fields, dose of 50 to 150 Holzknecht 
units (12,500-36,500 French R), depending 
on the extent of the lesions and the degree of 
involvement of the lymph glands. Two 
transverse fields were used in the simple cases 
and 4 to 6 fields in the difficult cases, with a 
total duration of irradiation of fifteen to 
thirty hours. The duration of treatment was 
fourteen to forty days, longer in some cases 
than the time considered best by the Paris 
Radium Institute (fifteen to twenty days). 

If the roentgen epithelitis of the mucous 
membranes and the epidermitis persisted too 
long they caused early or late edema, telangi- 
ectases, atrophy and decolorization of the skin, 
early or late necrosis of the skin or more rarely 
of the mucous membranes. Necrosis of the 
lower jaw is a possible complication of roentgen 
treatment of carcinoma of the tonsil. It need 
not necessarily appear immediately after the 
treatment but may become evident later on 
extraction of a tooth. The author saw this 
complication in 2 cases; in one a tooth was 
extracted fifteen months after the treatment 
and the osteonecrosis caused death in six 
months; in the other a tooth was extracted 
four and a half years after treatment, several 
sequestra were discharged and the patient 
recovered. 

There were sometimes heart disturbances as 
immediate general complications (rapid pulse, 
arrhythmia, fall of blood pressure, hyposystole). 
These complications were only seen when large 
fields were used. There were never any changes 
in the blood picture.—/. G. Morgan. 


Amatric. Cancer de l’amygdale avec adéno- 
pathie traité par radiothérapie pénétrante et 
guéri depuis 17 mois. (Cancer of the tonsil 
with adenopathy treated by deep roentgen 
therapy and healed for a period of seventeen 
months.) Bull. et mém. Soc. de radiol. méd. 
de France, June, 1929, 77, 200-201. 


A case of carcinoma of the right tonsil, with 
extensive metastases to the adjacent lymph 
nodes, is described in a man sixty-six years of 
age, which was cured by an application of deep 
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roentgen therapy. The treatment which was 
carried out between Nov. 28 and Dec. 30, 
1927, consisted of ten sittings of irradiations, a 
total dose of 5300 r (half on the right and half 
on the left) having been administered with 
200 kv., 2.5 ma., 0.5 mm. Cu and 2 mm. Al 
filters, 40 cm. skin target distance, two ports 
of entry (one right and one left), and 8 by 10 
cm. fields. 

In connection with this it is emphasized that 
carcinomas of the tonsil as a whole are rather 
sensitive to radiation and that deep roentgen 
therapy constitutes the method of choice.— 
T. Leucutia. 


Huet, J.-A., and Soper. A propos de la 
radiothérapie de asthma. (The radio- 
therapy of asthma.) Bull. et mém. Soc. de 
radiol. méd. de France, June, 1929, 77, 169- 
171. 

Six cases of bronchial asthma treated by ir- 
radiation of the tracheobronchial lymph nodes 
are briefly described. 

The technique of exposure was as follows: 
Two posterior ports of entry, one cervical, 8 by 
10 cm. in size (including the last cervical and 
the first dorsal vertebrae), and one inter- 
scapular also 8 by 10 cm.; two anterior ports 
of entry with parasternal crossfring; 25 cm. 
spark gap, 2.5 ma., 30 cm. skin target distance, 
5 mm. Al, 500 R per field, the two posterior 
fields being irradiated first and the two anterior 
fields three days later. An improvement was 
observed following the fourth to sixth sitting, 
and a healing ensued following the eighth sit- 
ting. Not more than 2000 r was administered 
per field. 

The cases described have remained free of 
symptoms for a period of over two years. 
A series of other cases was also treated but 
not sufficient time has elapsed to declare them 
healed.—T. Leucutia. 


DENIER. Contribution à l’action thérapeutique 
des rayons de Bucky sur les viscéralgies. 
(Contribution to the therapeutic action of 
the Bucky rays in visceralgias.) Bull. et 
mém. Soc. de radiol. méd. de France, June, 
1929, 77, 178-181. 

` Bucky rays were administered in several 

abdominal conditions associated with marked 

pain (one c se of pyloric spasm due to cho- 
lecy case of epigastric pain in tuber- 
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culosis, and one case of salpingo-ovaritis) as 
well as in a case of Raynaud’s*disease, and it 
was found that there was a disappearance of the 
pain soon after the application of the rays. 

In connection with this the theories of Head, 
MacKenzie and Verger with regard to the 
origin of pain in visceral diseases are discussed 
and the conclusion is reached that the Bucky 
rays (which must be given in a dose corre- 
sponding to a full erythema dose) lead to a 
vasodilatation of the irradiated area. The 
vasodilatation which begins the second day 
following the treatment and lasts for a period 
of fifteen days acts as a counterstimulus 
modifying the disturbed sensation and thus 
reestablishing the normal functional equilib- 
rium of the viscera.—T. Leucutia. 


v. Wieser, W. Further experience in the 
roentgen treatment of psychiatric and neuro- 
logical diseases. Strahlentherapie, 1929, be 
380-381. 

Three cases of severe post-encephalitis 
symptoms in children and 2 in adults are 
described; they were cured or greatly improved 
by irradiation of the skull with small doses of 
roentgen rays.—d. G. Morgan. 


DANNREUTHER, Warrer. Radiotherapy in 
the treatment of cancer of the cervix. 4m. 
J. Obst. © Gynec., April, 1929, 77, 524-527, 
The author believes that radium is the most 

efficient single therapeutic agent in the treat- 
ment of cancer of the cervix and that the varia- 
tions in the technique of its use are relatively 
unimportant, providing an ample amount of 
radium is used, the screenage is correct and the 
dosage is sufficient. He advises the use of 
slender intrauterine applicators and the intra- 
mural implantation of needles as well as sup- 
plementary roentgen therapy. 

Combined radium therapy and operative 
treatment is of value in occasional selected 
cases. He believes that the popularity of radical 
hysterectomy abroad is due to the concentra- 
tion of the radium supply in a few institutions. 

The contraindications to intensive radiation 
therapy are: patients with metabolic impair- 
ment, pelvic suppuration or hopelessly ad- 
vanced cancer. He deplores the indiscriminate 
distribution of radium apparatus to the pro- 
fession in general, having observed cases whose 
chances for recovery have been lessened by 
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the improper use of such radium by those of 
little or no experience.—P. 4. Bishop. 


STEVENS, J. THompson. The management of 
carcinomata of the uterine cervix. Radiology, 
May, 1929, 72, 423-428. 

In the early paragraphs of the paper con- 
siderable clinical data are given, including the 
clinical classification for the study of malignant 
diseases of the uterine cervix; the pathologic 
types encountered are enumerated, together 
with the site of the primary lesions of the vari- 
ous types, and the pathologic histology is re- 
viewed. The methods of eradicating infections 
associated with malignancies of the uterine 
cervix are outlined. The plan and technique 
of roentgen and radium therapy are given at 
some length. Electrothermic procedures are 
mentioned, and advised. Clinical conditions 
following preliminary roentgen irradiation are 
described. The prognosis and results obtained 
by the plan and technique of the treatments 
advised are given. The author concludes that 
the treatment of carcinomata of the uterine 
cervix with roentgen rays, radium, and electro- 
thermic surgery is past the experimental stage; 
that the plan and technique of treatment are 
rapidly becoming standardized as shown by 
the agreement of various authors, and that no 
other method of treatment to date has even 
approached the results obtained by those who 
are engaged in the radiation treatment of this 
malady.—. D. Camp. 


Brann, P. Brooks. Pyometra following ra- 
dium therapy for uterine cancer. Am. F. 
Obst.  Gynec., April, 1929, 77, 528-536. 
Pyometra is defined as cervical atresia with 

retention of infected material within the uterine 

cavity. That its occurrence is becoming in- 
creasingly frequent since the use of radium in 
the treatment of carcinoma of the cervix is the 
experience of the author as well as contempo- 
raries in this and other countries. 

Postirradiation fibrosis followed by contrac- 
tion and cohesion or fusion of the walls is the 
causative factor. Fluid accumulation is from 
associated inflammatory changes of the endo- 
and myometrium. Usually the condition de- 
velops slowly and does not give rise to symp- 
toms before three to six months. 

The symptoms depend on the type of atresia. 

In the_partial or incomplete type there are 
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periodic attacks of mild pelvic pain due to the 
efforts of the uterus to expel the retained 
material, and an offensive purulent discharge. 
The discharge is at times tinged with blood 
but not constantly so as in the discharge 
accompanying uterine carcinoma. The pain 
subsides after expulsion of the material. 

In the closed type, hypogastric pain and 
increased size of the uterus, together with 
varying degrees of systemic phenomena of 
septicemia are the principal features. The 
distress ceases after spontaneous evacuation 
of the accumulated material. 

The diagnosis is made from a clinical history 
of cervical irradiation in a patient complaining 
of a purulent discharge, not constantly blood 
tinged, especially if associated with attacks 
of intermittent pain. The size of the uterus will 
depend on the duration of the obstruction. 

The treatment in the incomplete cases 1s 
dilatation or catheterization of the uterus. 
This is usually sufficient to effect a cure. In 
the complete cases hysterectomy is necessary. 


—P. A. Bishop. 


CLELAND, FREDERICK A. The radium treat- 
ment of fibroids and fibrosis uteri. Am. F. 
Obst. & Gynec., April, 1929, 77, 508-516. 
The author uses the name fibrosis uteri as 

a clinical term for those cases in which the 

uterus 1s definitely enlarged, having thick dense 

walls, but no nodules, and in which menor- 
rhagia is the leading feature. 

Radium was used in 98 cases with uniformly 
good results. The dosage was from 1200 to 
1500 mg-hr. 

In 102 fibroid cases the dosage was from 1400 
to 1500 mg-hr. In g cases the treatment was 
unsuccessful. 

Abnormal bleeding was present in all but 
3 of the 200 cases. It was controlled with one 
treatment in g5 per cent of cases. Climateric 
symptoms were not abnormal. The size of the 
fibroids and uterus was decreased. 

The author's contraindications to the use of 
radium are: (1) fibroids larger than a three and 
a half months pregnancy; (2) the presence of 
adnexal disease; (3) symptoms suggesting 
degeneration of the fibroid; (4) subperitoneal 
fibroids; (5) surgical treatment is usually 
advisable in young women and those in whom 
other abdominal operation is indicated. 

He concludes by stating as an absolute rule 
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that a diagnostic curettage be done in every 
case of uterine bleeding before the application 


of radium.—P. 4. Bishop. 


Toomss, Percy W., The effects of x-ray and 
radium upon the fetus in utero. dm. fF. 
Obst. &F Gynec., April, 1929, 77, 516-523. 

A review of the literature is given, after 
which the author makes the following conclu- 
sions: (1) Diagnostic exposure is not harmful 
unless resorted to too frequently. (2) Thera- 
peutic exposure causes abortion in the early 
months and various deformities of the eyes, 
brain and cord during the later months. (3) 
The severity of dosage and period of fetal 
development determine the particular reaction 
of the individual fetal tissues, the younger 
the embryo, the greater the injury. (4) Malig- 
nancy superimposed upon pregnancy demands 
measures sufficient to destroy cancer, the life 
of the fetus, of course, being disregarded. (5) 
In obscure cases, pregnancy and fibroids co- 
existing, and in elderly women, the probability 
of pregnancy should always be kept in mind 
in order to avoid subjecting the supposedly 
absent fetus to immediate death or to some- 
thing worse.—P. 4. Bishop. 


Stacy, Lepa J., and Mussey, Roserr D. 
Radium in the treatment of menorrhagia 
of adolescence and of the menopause. 4m. 
F. Obst. & Gynec. April, 1929, 77, 502-508. 
A series of 15 cases of metrorrhagia and 

menorrhagia of adolescence were treated with 
varying doses of radium, only after all medical 
treatment had failed and more radical treat- 
ment seemed inadvisable. The results in this 
small group were not constant. The dosage 
varied from 100 to 700 mg-hr. A table is given 
showing the details of dosage and results. 

During or near the menopause the conserva- 
tion of ovarian function was disregarded and 
sufficient radium was used to produce perma- 
nent cessation of menstruation. A series of 244 
cases of this class was treated with doses 
ranging from 250 to 1500 mg-hr. 

The conclusions of the authors are: (1) In 
the adolescent period, radium should not be 
used until after all general and other accepted 
measures of treatment have failed. The dose 
should be small enough to preclude any pos- 
sible injury to the ovary. They believe that not 
more than 200 to 250 mg-hr. should be used in 
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the initial treatment. (2) It is evident that the 
use of radium is of distinct value ‘in controlling 
menorrhagia of the menopause. (3) From 800 
to 1000 mg-hr. of intrauterine radium in a 
single dose gives satisfactory results in more 
than go per cent of patients treated. (4) The 
history of pelvic infection even eight or ten 
years previously, or evidence of pelvic infection 
is a definite contraindication to the use of 
radium. (5) Preliminary curettage for diag- 
nostic purposes should be carried out in 
practically all cases in which the patient is 
more than forty years of age.—P. 4. Bishop. 


Forp, Frances A., and Drips, DELLA G. Clin- 
ical and experimental studies of low dosage 
irradiation of the ovaries and hypophysis in 
menstrual disorders. Radiology, May, 1929, 


12, 393-402. 

The authors state that irradiation of ovaries 
or hypophysis has been effective in re-estab- 
lishing menstruation in patients in whom 
prolonged use of organotherapy had been 
ineffective. A conclusion cannot be drawn as to 
the comparative efficiency of methods, because 
the cases selected for irradiation were of un- 
usual severity. Irradiation of the hypophysis, 
occasionally combined with splenic and hepatic 
irradiation has exerted a temporary regulating 
effect in 7 cases of severe menorrhagia and 
metrorrhagia; with supplementary treatment, 
the effect in 2 cases has persisted more than 
one year. Relief of dysmenorrhea has been in- 
cidental in certain cases of menorrhagia and 
oligomenorrhea. Of 6 cases treated primarily 
for dysmenorrhea, relief has been complete in 
3 and has lasted for a period of four to six 
months; improvement occurred in 2 others. 
Irradiation of ovaries of white rats in various 
dosages has resulted as follows: There was no 
continued influence on the regularity of the 
estrual cycle. Complete destruction of fol- 
licles did not result from dosages up to 2.5 skin 
unit doses (H.E.D.). There was no influence 
on fertility, except in cases in which there was 
marked systemic reaction, with irradiation of 
50 per cent unit skin doses or below. With the 
application of 2.5 skin unit doses sterility has 
been produced in 5 of 10 rats. In one instance 
in which the animal was mated eight days 
after irradiation, a normal litter of nine young 
was produced. Abortion and maternal death 
resulted in 2 cases. Abnormality in the progeny 
has not been demonstrated.—¥. D. Camp. ~ 
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i Crisrot, P., and Puecu, A. Etudes sur la 
polypeptidémie chez les cancéreux et de ses 
modifications au cours des traitements curie- 
thérapiques et radiothérapiques. (Studies of 
polypeptidemia in cancerous patients and its 
modification during the course of curie 
therapy and radiotherapy.) Bull. et mém. 
Soc. de radiol. méd. de France, Jane, 1929, 
17, 207-212. 

In 1925 the authors published for the first 
time their method of determining the poly- 
peptides in the blood serum. The principle of 
the method is that a 20 per cent solution of 
trichloracetic acid (according to the technique 
of Moog) precipitates the albumin of the 
blood serum, while if the precipitation 1s done 
with the use of phosphotungstic acid (according 
to the authors’ own technique) the polypeptides 
are also precipitated. The difference in the 
total nitrogen of the two filtrates indicates the 
amount of polypeptides in the serum. 

The method was used: (1) in cancerous pa- 
tients without any treatment; (2) in cancerous 
patients following application of curie therapy, 
and (3) in cancerous patients following roent- 
gen therapy. 

(1) The number of untreated cancerous 
patients was 26, the lesions comprising cancers 
of practically every location of the body. In 
14 per cent the amount of polypeptides was 
normal (from 0.002 to 0.025 per thousand). 
In 72 per cent it was slightly increased (0.030 
to 0.070 per thousand), and in the other 14 
per cent it was greatly increased (0.070 to 
0.150 per thousand). (2) Following curie 
therapy (8 cases) the polypeptides increased 
from 0.048 per thousand to 0.060 per thousand. 
(3) Following roentgen therapy (11 cases) the 
increase was from 0.037 to 0.098 per thousand. 

The conclusion is reached that the amount of 
polypeptides present in the blood serum of 
cancerous patients is above the normal. The 
increase is rather great in cachectic individuals, 
and in cases with a rapid progression of the 
tumor, or with hepatic and renal complications. 

Following curie therapy, there is a slight, 
while following roentgen therapy there is a very 
marked increase of the polypeptidemia above 
the values observed previous to the treatment. 

Since polypeptides are intermediary pro- 
ducts of the protein metabolism, their appear- 
ance in the blood in a larger amount indicates 
ipateased proteolysis—T. Leucutia. 


t 
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HorzkKNecHT, Guipo. Die Entwicklung der 
Röntgenkunde. (Development of roentgenol- 
ogy.) Klin. Wehnschr., July 2, 1929, 8, 
1241-1243. 

The development of roentgenology passed 
through two stages, the first one in which only 
diagnosis of fractures and foreign bodies was 
possible and a second one in which with the aid 
of contrast media it was extended to diseases 
of all organs and in which roentgen treatment 
of tumors and inflammatory diseases de- 
veloped. In the first period of the study of 
fractures and foreign bodies the technique was 
dificult and diagnosis easy. In the second 
technique has become easier and easier and 
diagnosis more and more difficult. Now any 
physician can learn the technique in six months 
but diagnosis is so difficult as to border on the 
impossible. And in spite of pride in what has 
been accomplished it must be admitted that 
much more remains to be done. 

As suggestions in such accomplishment the 
author advises leaving all questions of tech- 
nique to physicists, technicians and industrial 
establishments and keeping diagnosis and treat- 
ment in the hands of physicians. And within 
these fields there must be intense specializa- 
tion. After a scientific field has once been 
thoroughly mastered anyone can learn what 
has been done in a little while, but in a new 
field like that of roentgenology where new 
facts are constantly being discovered it is 
necessary to specialize. Many special fields 
have already developed in roentgenology, as 
for instance the diagnosis of the skull (eyes, 
ears, nose, nervous diseases; it is by far the 
most difficult field in diagnosis;) the study of 
the teeth and jaw, the esophagus, heart and 
vessels, tumors of the thorax, tuberculosis 
and other lung diseases, diseases of the urinary 
tract, the female genital organs, the bones and 
joints. And in treatment that of new-growths, 
inflammations, trophic diseases and endocrine 
diseases. When a man has become undisputed 
master in his field he should put forth every 
effort to make his knowledge available to 
others. 

A second necessity is a thorough investiga- 
tion and understanding of fundamentals, such 
for instance as a knowledge of what things 
in the picture are due to technical and photo- 
graphic causes, what are normal and what 
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caused by variations in age and constitution, 
so as to know definitely just what is patholog- 
ical. The biological action of the rays must be 
understood and their effects on normal and 
pathological tissues; in short a thorough knowl- 
edge of roentgen physics, roentgen anatomy 
and physiology and roentgen biology. The 
most essential things in further development 
therefore are thorough fundamental knowledge, 
specialization and exchange of knowledge. 
Some workers have held that since there are 
so many special fields in roentgenology they 
should simply be absorbed in the other medical 
specialties and each specialist in medicine be- 
come a specialist in that field of roentgenology 
too. But that is impossible as the fields of 
medicine and of roentgenology do not coincide. 
For instance, roentgen diagnosis is a special 
field aside from roentgen therapy and this is 
never true in medicine. Other examples of the 
discrepancy in medical and roentgen specialties 
are cited and the question of the best method of 
disseminating knowledge of roentgenology dis- 
cussed. This will probably have to be accom- 
plished chiefly by roentgen institutes for the 
universities are so concerned with teaching 
what is already known that they have little 
time or inclination for exploring new fields.— 
A. G. Morgan. 


Gay, PauL. Une grille d’ortho-radioscopie. (A 
grid for orthoradioscopy.) Bull. et mém. 
Soc. de radtol. méd. de France, April, 1929, 
I7, 140-142. 

As is known the grids of the Bucky dia- 
phragm are arranged so that they fall in the 
direction of the rays hitting that particular 
spot of the diaphragm, that is they are ar- 
ranged concentrically around a tube, the focus 
grid distance of which is 70 cm. It is obvious 
that such a diaphragm is of little value in 
orthodiagraphy where the central beam has to 
follow exactly the border of the heart. The 
author constructed a diaphragm with the grids 
strictly parallel (that is, without focal inclina- 
tion of the grids) so that the central ray which 
is moved about the border of the heart may 
fall in the direction of the grid at that particular 
point. 

Such a diaphragm while of great aid in the 
examination of one particular portion of the 
heart cannot be used for the roentgenoscopy 
or roentgenography of the entire ensemble of 
the heart. 
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The greatest value of this grid lies in ortho- 
diagraphy in the oblique position? (study of the 
auricles and ventricles in oblique position) 
where the detail without the grid is very 
meager.—T. Leucutia. 


Rorro, A. H., and Correa, L. M. Uber den 
Vorgang der Cholesterinzerst6rung in vitro 
durch die Rontgenstrahlen. Versuche mit 
Chloroform, Tetrachlorkohlenstoff und 
Methyljodid. (On the mechanism of chole- 

sterin destruction in vitro by roentgen rays. 

Experiments with chloroform, carbon tetra- 


chloride and methyl iodide.) Strahlentherapie, 

1929, 33, 537-541. 

In 1924, the authors first published their 
investigations on the effect of the roentgen 
rays on cholesterin in vitro. Since that time 
numerous experiments have been carried out by 
various investigators with the idea of determin- 
ing the exact mechanism of the destruction 
of the cholesterin by the roentgen rays and 
the part different solvents take in this process. 
In the present article the authors discuss the 
effect of the roentgen rays on pure chloroform, 
carbon tetrachloride and methyl iodide solu- 
tions, on the one hand, and on cholesterinized 
chloroform, carbon tetrachloride and methyl 
iodide solutions, on the other hand. 


It was found that roentgen rays have a 
direct effect on pure chloroform, carbon tetra- 
chloride and methyl iodide solutions leading 
to a decomposition into HCI and Cl; HCI and 
C, and HI and I respectively, as for example: 
3Cl;CH+ roentgen rays+-o—3HCl+4 CC + Cl- 
CO+C, and Cl,C+ roentgen rays+-o—-Cl,OC+ 
Cl. The Cl, acting on the water produces 
H,O+Cl.—2HCI+0O. (The same process 
takes place with ClyC and ICHs.) 


In the cholesterinized chloroform, carbon 
tetrachloride and methyl iodide solutions 
the oxygen liberated by the action of the 
roentgen rays acts on the cholesterin molecule 
producing oxidation and thus disintegration 
into substances the nature of which is not as 
yet exactly determined. 


Thus the conclusion is reached that the effect 
of roentgen rays is primarily on the chloroform, 
carbon tetrachloride and methyl iodide lead- 
ing to liberation of free Cl and I, which in 
turn act as oxidizing agents on the cholesterin 
molecules.—T. Leucutia. pe 
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CoLANÉRI, L.-J. Les propriétés biologiques 
des rayorfs de 4 à 8 angströms. (The biolog- 
ical properties of rays of 4 to 8 Angstroms.) 
Bull. et mém. Soc. de radiol. méd. de France, 
March, 1929, 77, 100-105. 

The Institute of Actinology, the purpose of 
which is to study radiations which lie between 
the roentgen rays used for diagnostic purposes 
(1 A) and the ultraviolet rays utilized in 
actinotherapy (2000 A) has recently experi- 
mented with roentgen rays of 4 to 8 A. 

As is known, Dauvillier constructed a tube 
by replacing the Lindemann window of the 
Bucky tube with a very thin (1/200 mm.) 
cellophan window which permits the emission 
of very soft roentgen rays of a wave length 
from 4 to 8 A. Saidman, in determining the 
biologic and therapeutic action of these rays, 
found that an early erythema is produced 
within forty-eight hours following the irradia- 
tion and that this erythema reaches its peak 
within two to four weeks. According to 
Saidman and Cahen the early erythema 1s due 
to the very long rays (in the vicinity of 8 A) 
while the late erythema is the result of the 
roentgen rays of very short wave length (in 
the vicinity of 4 A). The erythema is more or 
less pruriginous and is followed by pigmenta- 
tion. Enormous doses can be given without 
producing any serious injury to the skin. 

Since there is as yet no practical method of 
measuring this very soft radiation, the energy 
administered is designated by milliampere- 
minutes (the irradiated skin being at a distance 
of 5 mm. from the window). The usual doses 
vary between 20 and 1000 ma-min. and the 
tolerance of the skin is as high as 5000 to 6000 
ma-min. 

The experiments in the treatment of differ- 
ent skin conditions (eczema, psoriasis, certain 
alopecias, etc.) will be published later by 
Saidman.—T. Leucutta. 


Pouirzer, G., and Paur, W. E. Uber die 
biologische Wirkung der Kathodenstrahlen. 
(The biological effect of cathode rays.) 
Strahlentherapie, 1929, 33, 704-710. 

Pauli and Hartmann in a previous article 
studied the effect of the cathode rays on 
the protoplasm of cells. In the present article 
the effect on the nucleus at rest and on karyo- 
kinesis is investigated. The cornea of the larvae 
-` the Salamandra maculosa was used for this 
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purpose. The results of the investigation were 
published in extenso in Ztschr. f. Zellforsch. u. 
mikr. Anat. Here only the part interesting to 
roentgenologists is referred to. 


The cathode rays were produced by means of 
a cathode-ray tube provided with a Pauli 
“exchangeable” window and with an aluminum 
leaf. The tube was run at 65,000 volts. 


The changes observed on the cornea of the 
irradiated larvae can be classified into three 
groups: (1) Shortly following the irradiation 
there is a necrosis of the superficial cells “at 
rest” characterized by all phases of cellular 
necrosis. These changes are due to the higher 
absorption of the superficial layers, of both 
roentgen and cathode rays and consequently 
have nothing characteristic. (2) The second 
form of change is in connection with karyo- 
kinensis. A few hours following the irradiation 
as a result of the primary effect, the asters and 
partly the later division forms of the nuclei 
appear highly pycnotic, leading to various 
forms of mitosis. Within a few hours the cornea 
becomes entirely free of mitosis. Several days 
later new abnormal forms of karyokinesis ap- 
pear which are due to the secondary effect. 
These changes (primary effect, mitosis-free 
interval, secondary effect) are, as already 
demonstrated by Alberti and Politzer, char- 
acteristic of the effect of the roentgen rays. 
The presence of a roentgen effect in connection 
with the cathode rays is easily understood since 
some of the cathode rays hitting the tube 
window or even within the tissues themselves 
are transformed into roentgen rays. (3) A 
third form of nuclear injury is observed in 
connection with the mitosis which consists in 
the fusion of the chromosomes in the equatorial 
zone and of a pycnosis of the otherwise achrom- 
atic fibers of the central spindle. The fibers 
also show a considerable thickening as com- 
pared to normal conditions and they have a 
club-shaped ending towards the polar region. 
This abnormal karyokinesis is observed only 
following irradiation with cathode rays and 
consequently can be considered as a char- 
acteristic effect of the cathode rays. It 1s 
possible that a chemical change occurring 1n 
the achromatic substance of the fibers renders 
them chromatic. It is also possible that the 
effect of the cathode rays produces fusion of 
the chromosomes through destruction of their 
chemical substances, resulting in a diffusion 
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of some of this substance around the fibers 
thus rendering them chromatic. 

It is to be hoped that this specific effect of 
the cathode rays on the nuclear substance can 
be used to advantage for therapeutic purposes. 
It has long been observed that the application 
of radium plaques results in certain changes of 
the nuclear substance which were different 
from those of the roentgen effect and which 
could not be explained until now. It appears. 
that these changes are similar to those pro- 
duced by the cathode rays and that they are 
due to the effect of the beta rays of the radium. 
The specific effect of the cathode rays on the 
nuclear structure and karyokinesis would nega- 
tive the theory of the action of the roentgen 
rays by means of secondary electron emissions 
since no such changes are observed in connec- 
tion with the roentgen-ray effect —T. Leucutia. 


Brams, J., and DarnsBacHer, L. The effect of 
x-rays on the gallbladder: experimental pro- 
duction of cholecystitis. Radiology, August, 
1929, 7}, 103-108. 

A definite acute and chronic cholecystitis 
was experimentally produced in a series of 
dogs with of dosages roentgen rays that are 
within the range of those used for therapeutic 
purposes. The changes produced are destruc- 
tive. They consist of hemorrhage, inflamma- 
tory edema, round-cell infiltration, fibrous 
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tissue hyperplasia, and, in some instances, 
necrosis of the epithelium, and resemble the 
type of cholecystitis produced by chemical 
means. Basing their opinion on the relative 
lack of injury to the exposed portion of the 
duodenal and pyloric mucosa, the authors 
believe that the gall-bladder epithelium is 
comparatively more sensitive to roentgen-ray 
exposure than the other organs in apposition to 
it. Hence the possibility of injury to the gall- 
bladder by deep therapy in the region of the 
right upper quadrant must be borne in mind.— 
7. D. Camp. 


CRANDALL, L. A., and Watsu, E. L. The effect 
of iodized oils on serous membranes. Radiol- 
08), June, 1929, 72, 499-504. 

From experiments on dogs, these authors 
conclude that lipiodol and iodipin are irritating 
to certain serous membranes. Intrapericardial 
injection produces pericarditis with effusion, fol- 
lowed by death in about two weeks. Intra- 
pleural injection produces a pleuritis of variable 
grade; some animals die. Injection into joints 
produces some inflammation of the capsule. 
Intraperitoneal injection appears to be harm- 
less. Poppy-seed oil and ethyl brassidate are 
equally as irritating to the pericardium as their 
iodine compounds; sesame oil is somewhat less 
irritating, while olive oil appears to be practi- 
cally innocuous.—¥. D. Camp. 
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OBSERVATIONS ON THE CLINICAL VALUE OF THE 
ROENTGEN RAY IN THE DIAGNOSIS OF 
CARDIOVASCULAR DISEASE* 


By PAUL D. WHITE, M.D. 


BOSTON, MASSACHUSETTS 


HIS Thirtieth Annual Meeting of the 

American Roentgen Ray Society 1s evi- 
dence of the progress in medical science 
that has taken place in our generation and 
I am grateful for the opportunity to have a 
part in the cardiac symposium. I am a 
clinician and my message to you will sum- 
marize some experiences of mine in the 
application of roentgen studies to the 
diagnosis and treatment of cardiovascular 
disease in the past few years. I have been 
doubly fortunate, first, in living and work- 
ing during the evolution of this method of 
study, and second, in having as my teachers 
and associates Dr. George W. Holmes and 
his colleagues, past and present, many of 
whom are here today and some of whom are 
taking part in the present symposium, and 
Dr. Hugo Rösler of Vienna with whom I 
studied last winter. My observation of the 
clinical application of roentgen rays began 
with general hospital patients but it has 
been only in the past nine years since I 
started private practice and I have more 
fully appreciated the status of cardiovascu- 
lar roentgenology. Although most of my 
remarks will deal with the limitations of 
this method of study, my appreciation of 
its value is illustrated by the fact that I am 
about to install for my personal use an 


apparatus for orthodiagraphic study. Up 
to now I have used the experience and 
apparatus of Dr. Holmes and others and I 
want to continue to be allowed to do so but 
in addition I believe the method of exami- 
nation to be so important that I wish to 
have it for immediate use and for investiga- 
tion myself. 

I shall now present seven observations 
for your consideration and criticism. 

In the first place, roentgenology is but 
one of several clinical methods of studying 
the circulation. Like the others it is in- 
complete in itself and it ranks down the list 
in value. We must not expect too much 
from it. A careful history is most important 
of all in the diagnosis of cardiovascular 
disease, and physical examination comes 
next in usefulness. Accessory and occa- 
sionally valuable methods of study are 
sphygmomanometry, roentgenology and 
electrocardiography. For the complete ex- 
amination of a patient with cardiovascular 
symptoms or signs all these procedures 
should be included; often they will add no 
new or important facts but sometimes they 
will present information of value that can- 
not be discovered by other means and may 
be quite unexpected; even so-called nega- 
tive findings are worth while having on 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, September 17-20, 1929. 
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record. It is wise to include routinely a 
roentgen examination in the analysis of 
every cardiovascular patient but it is essen- 
tial that it be made accurately and inter- 
preted intelligently by an experienced per- 
son. Sometimes errors in technique and 
interpretation render the procedure a seri- 
ous handicap in diagnosis rather than a 
help and in a considerable percentage of 
cases examined routinely throughout the 
countryside at the present time it would for 
this very reason be more helpful to omit 
roentgen-ray study than to include it. This 
fact is true of all other methods of exami- 
nation and is by no means limited to the 
roentgenological procedure. A poor history 
may lead one far astray, as also may the 
inaccurate timing of heart murmurs, or 
artefacts and misinterpretation in electro- 
cardiography. After this statement of the 
relative value of cardiovascular roentgen 
examination, let us proceed to the discus- 
sion of some of the findings, which begin 
with the second important observation in 
this paper. 

The roentgen rays provide a method for 
the demonstration of moderately or far ad- 
vanced pathology only, even though such 
pathology is revealed in no other way. It is 
not a way to show early or slight disease 
except in rare instances and so, at the pres- 
ent time at least, it is of little or no value in 
the early discovery of trouble that can be 
stopped at its onset or retarded before per- 
manent and incurable changes have set in. 
This 1s of course a serious limitation of the 
clinical value of the method as it is of many 
other methods, and is largely the reason 
why some able physicians like Sir James 
Mackenzie have minimized its use. Even 
greater refinements in methods of applica- 
tion and in interpretation now being de- 
veloped are unlikely to help much in this 
particular. Thus in many respects positive 
roentgen findings are largely of academic 
interest alone like much positive evidence 
of serious heart disease found on physical 
examination in chronic cardiac patients on 
the hospital wards. However, even though 


Paul D. 


White APRIL, 1930 
disease may not often be amenable to 
therapeutic relief after it has advanced to 
the stage when it can be discovered by 
roentgen ray, exact knowledge of its extent 
and type is often invaluable in prognosis 
and in the proper handling of chronic 
disease where life may be prolonged and 
made more comfortable, useful and happy 
by intelligent treatment. 

My third observation is brief but im- 
portant. Serious and indeed fatal heart 
disease may be present with no indication 
of trouble on roentgen examination, or 
even by any other method of study except 
perhaps by history. This is particularly 
true of angina pectoris which is now gen- 
erally recognized to be dependent primarily 
on coronary disease. The size and shape 
of heart and great vessels are frequently 
entirely normal in angina peċtoris which 
yet may result in sudden death, and with- 
out a history this serious condition is not 
diagnosable. Of about 500 cases of angina 
pectoris that I have seen in private prac- 
tice in the past nine years approximately 
25 per cent showed no evidence of heart 
disease on examination, which included 
roentgen-ray study in many cases. Luetic 
aortitis also, before the aorta has become 
dilated or the aortic valve defective, may 
escape notice and yet result fatally, usually 
by narrowing of the coronary artery 
mouths. 

In the fourth place, roentgenology is a 
crude method of study, even though 
first glance it sometimes gives the impres- 
sion of being a very delicate and accurate 
one. Normal variations in the size and 
shape of the shadow of the heart and aorta 
are so great that errors in the interpretation 
based on slight changes from the average 
normal are very frequent. This is true of 
any position in which the study is made, 
and it is this fact that has caused many 
authorities to discount measurements and 
figures to a very large extent. Slight 
changes in size and shape due to disease 
may not be distinguishable from similar 
slight changes due to normal variaty 
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This results about equally in the occasional 
diagnosis of organic disease when none is 
present and in the failure to recognize such 
disease when it is present. There are too 
many factors like age, height, build, shape 
of chest, and the height and excursion of 
the diaphragm to be taken into consider- 
ation to permit, at present, absolute re- 
liance on any table of standard normal 
measurements. The more cases studied, 
the wider have become the limits of nor- 
mal. For example where once $0 per cent 
was thought to be the upper limit of nor- 
mal for the so-called cardiothoracic ratio, 
that is, the ratio of the total transverse 
diameter of the heart shadow to the inter- 
nal diameter of the thorax in the antero- 
posterior orthodiagram or teleroentgeno- 
gram, now it IS put at 57 per cent, depend- 
ing on the position of the heart as well as on 
its size. As a matter of fact, for one indi- 
vidual a ratio of 52 per cent may be per- 
fectly normal while that of 47 per cent in 
another case may be too large, being associ- 
ated with actual hypertrophy. The same 
is true of other measurements like that of 
area of the cardiac shadow. It has even 
been estimated that it is possible in the 
anteroposterior view for the area measure- 
ment in a given area to increase 75 per cent 
from the lower limit of normal and still re- 
main within the upper limit of normal. 
Thus well-marked variations from the so- 
called normal in size or shape must be 
encountered before definite conclusions as 
to the presence of cardiovascular pathology 

can be drawn. If in any given case it were 
possible to have for comparison roentgen- 
ray records accurately and similarly ob- 
tained before and after the onset of disease 
we would be far better off than we are now 
in attempting to fit a case into standard 
tables. However, in spite of all these 
difficulties it is useful and practically essen- 
tial to have normal standard measure- 
ments for comparison and if we realize the 
limitations of the method we can use such 
measurements to advantage. There is a 
abroad, as I found in Vienna, that 
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we in America make too much of figures 
and try to devise too many formulas 
wherein to fit the data obtained in clinical 
studies, and this criticism is doubtless to a 
certain extent just. We must not lull our- 
selves into a false sense of accuracy by 
elaborate tables, formulas and figures, and 
this is as true in roentgenology as in other 
methods of examination. It is best to hold 
the middle course and neither overrate nor 
underrate the value of actual measure- 
ments. 

My fifth point concerns accuracy of tech- 
nique. A method which is inherently accu- 
rate may become a source of confusion 
when errors creep in as they are so fre- 
quently likely to do in cardiovascular 
roentgenology even in the best of hands. 
We must be on our guard every minute. 
There may be much distortion with en- 
largement of the heart shadow when a 
roentgenogram is taken with the tube too 
near the chest and the chest itself not flat 
against the film or plate. It 1s wrong to 
attempt to estimate with any degree of 
accuracy the size of the heart and great 
vessels from such a record unless one has 
had great experience in this particular 
technique and the distances of tube to 
heart and heart to film are always con- 
stant, which is impossible in dealing with 
chests of different size and shape. Even 
with orthodiagram or teleroentgenogram 
(the so-called “seven foot film”) it 1s essen- 
tial that there be no rotation of the chest in 
the anteroposterior view or important devi- 
ation from a set position in the oblique 
views, for otherwise measurements and the 
shape of the shadow borders may be mis- 
leading. It is frequent for rotation in the 
anteroposterior view to cause an error of a 
centimeter or more in the distance of left 
or of right border of the heart shadow 
from the midline. In my experience the 
commonest error has been due to a slight 
rotation to the left so that the right border 
is reported too near the midline and the 
left border too far from it, by perhaps a 
centimeter in each case, the total trans- 
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verse diameter remaining fairly accurate, 
however. Rotation or an unusually low 
position of the diaphragm due to a long 
chest in a tall person or to other cause, may 
give unusual prominence to the left upper 
border of the heart shadow giving rise to 
an impression that the heart has a so- 
called “mitral shape” or a prominent pul- 
monic artery which may suggest patency of 
the ductus arteriosus. Simple errors of 
measurement or of copying measurements 
are common, or the “midline” may not be 
drawn in the middle. For reasons like 
these I have found that my physical ex- 
amination (palpation and percussion) has 
been routinely a valuable check on the 
accuracy of roentgenograms as well as an 
important method of examination of heart 
size and shape in many cases when roent- 
gen rays are not available. My percussion 
and palpation have yielded data more ac- 
curate than that reported to me by various 
roentgenologists so often, as proved by 
carefully repeated studies, that I should 
never think of abandoning these cruder 
methods of study simply because roentgen 
examination is fundamentally more accu- 
rate. By practice one’s proficiency in 
cardiac examination by palpation and per- 
cussion increases as it does in other study, 
and if one abandons such practice of course 
he must rely on roentgenology alone with 
little control of its errors, and feel rather 
helpless when the roentgen rays are not 
available. 

My sixth point is that the roentgenol- 
ogist or internist using the roentgen rays 


should state what he sees in the way of. 


structural change and not attempt to make 
an etiological diagnosis. It is better to say 
aortic dilatation and to give the measure- 
ments than to say luetic aortitis (for per- 
haps hypertension and not lues may be the 
cause of the dilatation (in the absence of 
frank aneurysms), and to state that the 
heart is enlarged with prominence of the 
left upper border and high apex (giving 
measurements), rather than to diagnose 
“rheumatic mitral disease.” It is safer and 


wiser in the end not to diagnose too much 
from the roentgen examination. | 

Finally, the seventh observation con 
cerns the actual method of examination. 
Roentgenoscopic study is probably most 
important of all and especially in various 
positions—one alone does not suffice. Of 
particular interest and value is observation 
of the pulsating heart and vessel shadow 
during the actual rotation from one posi- 
tion to another. This allows easier iden- 
tification of all parts and also affords a 
more complete idea of the shape and size of 
each part than can be obtained from any 
single view, just as we can judge an object 
better by walking around it or by turning 
it around than by viewing it from two or 
three positions only. 

In this paper I have not taken up the 
actual roentgen findings in chronic hyper- 
tension, mitral stenosis, pericardial effusion 
and other such lesions, since these are 
quite well known and fairly well described. 
It has seemed more worth while at present 
to discuss the place and the limitations of 
roentgenology in cardiovascular practice 
and I hope that mysobservations may have 
proved of some interest and value to you.* 


LATER Nore: For the sake of complete- 
ness and because some of those who listened 
to this paper in New York have suggested 
that it might prove helpful to balance 
against the limitations of roentgen study 
in heart disease its special advantages, even 
though they are better known and recog- 
nized, I shall take the opportunity to add 
herewith some of my remarks made at a 
meeting of the New England Roentgen Ray 
Society in Boston on October 18, 1929. I 
summarized six particular points on which 
the usefulness of the roentgen ray in cardio- 
vascular diagnosis is based, as follows: 

In the first place, the roentgen ray affords 
by far the most accurate measurements of 
heart size and of heart shape that we pos- 
sess in the clinic. 

Second, in the presence of obesity, em- 
physema and other complications which 


* For discussion see page 405. 
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render physical examination of the heart 
very imperféct, the roentgen ray affords 
sometimes the only means of determining 
heart size and shape. 

Third, surprising and unexpected find- 
ings like pericardial calcification or aneu- 
rysms of the aorta are sometimes revealed 
by roentgen study alone, and in themselves 
justify a routine employment of this 
method of examination wherever possible. 

Fourth, the size of the aorta and of the 
left auricle, and even sometimes of the left 
ventricle, can be determined only by the 
roentgen ray. 

Fifth, abnormalities of the hilus shadows 
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and of the pulmonary artery are important 
findings to be discovered only by the 
roentgen ray, and 

Sixth, roentgen-ray observation of pecu- 
liarities of the actual pulsation of the 
heart and great vessels is alone worth the 
trouble of applying this method of study. 

Finally, I should like to add that I was 
especially impressed at the New York 
meeting by the evidently justifiable em- 
phasis there placed on the particular value 
of the left anterior-oblique view of the 
heart and great vessels in affording perhaps 
the best views of all the chambers and of 
the aorta and pulmonary artery. 
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PART I. THE NORMAL AORTA#* 


By DAVID S. DANN, M.D. 
Roentgen Department, Kansas City General Hospital 
KANSAS CITY, MISSOURI 


A PERUSAL of the roentgen literature 
of both continents concerning the nor- 
mal and pathologic aorta will show that 
little unanimity of opinion exists. Under 
the existing conditions, both the clinician 
and investigator are left in a quandary. 
Therefore, a study which would tend to 
clarify the subject seemed justifiable. 


REVIEW OF LITERATURE 


That the right border of the supracar- 
diac shadow in the frontal view is made by 
the ascending aorta is unequivocally stated 
by Martin,!’ Groedel,8 and Longcope.” 
Chaperon,’ on the other hand, maintains 
that it is always made by the superior vena 
cava. According to Vaquez and Bordet,!® 
and Holmes,!® the first part is formed by 
the superior vena cava while the aorta 
forms the remainder. Karshner and Kenni- 
cott'® have taken a neutral stand—that 
sometimes it is formed by the superior 
vena cava and at others by the aorta. The 
Report of the National Tuberculosis Asso- 
ciation!’ is noncommittal. 

Similar differences of opinion exist in 
reference to the formation of the left border 
of the supracardiac shadow. Thus Holmes!” 
states that four arcs exist on the left bor- 
der of the central shadow, viz., aortic 
arch, pulmonary artery, left auricular ap- 
pendage, and left ventricle, while Chap- 
eron? maintains that there are but three 
arcs—the left auricular appendage being 
invisible. 

The inadequacy of the frontal view in 
determining the aortic caliber, and the 
need for additional aid seems generally 
conceded. But again authors differ in 
opinion as to the particular kind. On the 
one hand, we have Vaquez and Bordet, 


Holmes, Chaumet* and Chaperon advo- 
cating the oblique views, while on the 
other, the Report of the National Tuber- 
culosis Association states that the direct 
lateral is the better. Kreuzfuchs™ claims 
that the esophageal-aortic arch relation- 
ship as determined with the aid of the 
barium meal is the ideal method. Weiss 
and Lauda” contend that this method is 
subject to many sources of error. 


METHOD OF STUDY AND TECHNIQUE 


It was apparent at the outset that a 
clear conception of the normal and patho- 
logic aorta could only be obtained after 
the establishment of certain fundamental 
facts. Therefore, the following methods 
of investigation were pursued: (a) a study 
of the usual anatomic dissections including 
cross-sections and a stereoscopic atlas; (8) 
injection of opaque materials into the ves- 
sels of 8 cadavers; these patients at time 
of death ranged from thirty-three to sixty- 
eight years of age; (c) injection of air into 
the aorta under pressure in 4 cadavers; 
(d) a consideration of ordinary tube me- 
chanics; (e) a correlation of these findings 
with roentgenograms of normal and patho- 
logic subjects, including a consideration of 
histopathology. 


In method (4), cannulas were introduced 
into both common carotid arteries and 
right internal jugular vein. The aorta was 
washed with tepid physiologic saline solu- 
tion under slight pressure. The superior 
vena cava and aorta were then injected 
with an emulsion of barium and glycerine.t 
Roentgenograms were taken before and 
after individual injections in a postero- 


t In one case 40 per cent sodium iodide was used, but this 
was found not to be of sufficient density. 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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The thoracicecage was left intact. The 
method was essentially that used by Chap- 
eron.” 

In method (c) the left carotid cannula 
was attached to a mercury manometer 
and the right injected by means of the 
clinical blood pressure bulb. 

The roentgenograms of patients were 
made as follows: (1) direct posteroanterior 
position, 4 foot target plate distance with 
retention of breath after a moderately deep 
inspiration, 3/20 second exposure; (2) di- 
rect posteroanterior, 7 foot target plate 
distance, during quiet respiration, 6 to 10 
seconds’ exposure; (3) right anterior- 
oblique, 45° (Vaquez and Bordet), 3 foot 
target plate distance with retention of 
breath in inspiration, 1/5 second exposure; 
(4) left anterior-oblique, 25° angle (arbt- 
trary and will be described later), 1/5 sec- 
ond exposure with retention of breath in 
inspiration, 3 foot target plate distance. 
The patient maintained the upright stand- 
ing position, with few exceptions. A simple 
goniometer was used. It consisted of two 
narrow wooden rods hinged at one end. 
The angle was obtained by applying it to 
a chart. The goniometer was applied 
between the plate changer and the anterior 
chest wall about the level of the mid-sternal 
region. Thirty-four normal subjects were ex- 
amined in this manner. At the same time 
observations were made on a large number 
of aortas during the routine roentgenoscopic 
gastrointestinal examinations over a period 
of six months. The pathologic material (to 
be described in Part II*) was carefully 
selected and for convenience only the four 
major groups were tabulated, viz., syphili- 
tic disease, 10 cases; hypertensive heart 
disease, 15 cases; arteriosclerosis, 12 cases; 
rheumatic heart disease, 7 cases. 


DISCUSSION 


Gross Anatomy. Gray’s Anatomy?’ des- 
cribes the aorta as follows: “It will be 
remembered that the ascending aorta 1s 


* Part II will be published in a later issue. 
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contained in the pericardium just behind 
the sternum being crossed at the commence- 
ment by the pulmonary artery, and right 
auricular appendix and having the right 
pulmonary artery behind, the superior 
vena cava on the right side, and the pul- 
monary artery and left auricle on the left 
side.” Cross sections? show the superior 
vena cava contiguous and slightly posterior 
to the base of the aorta. A stereoscopic 
anatomic study® confirms these observa- 
tions. But these findings are subject to the 
justifiable criticism of Groedel.® 


ROENTGEN STUDY OF INJECTED VESSELS 


In the injected cadavers the thoracic 
cage was left intact and the intrathoracic 
pressure maintained. These were made 
from 8} to 324 hours post mortem, thus 
insuring the characteristics of an aorta 
free from rigor mortis. 





Fig. 1. Injection of barium emulsion into the supe- 
rior vena cava and into the aorta. This was done 
about twelve hours post mortem in a patient 
sixty-two years old. The thoracic cage was left 
intact. Note that the right border of the as- 
cending aorta in its central part slightly overlaps 
the superior vena cava, otherwise a potential 
space exists between them. 
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hic. 2a. Ante-mortem roentgenogram (posteroan- 
terior projection) of a patient sixty-eight years of 
age, whose vessels were injected post mortem. 
These are shown in the following figures. 


Referring to Figures 1 and §d, the rela- 
tion between the ascending aorta and the 
superior vena cava should be noted. The 
latter is distinctly to the right of the former 
and a space exists between them. The right 
innominate vein extends upward and to the 
right. As senility is approached the right 
border of the aorta tends to extend farther 





Fic. 26. Roentgenogram (posteroanterior projection) 
made 321% hours post mortem. 
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Fic. 2c. Distention of the aorta by air injection 
through a cannula inserted into the right common 
carotid artery. The pressure was 80 mm. Hg 
as registered by a manometer connected to a 
cannula inserted into the left common carotid 
artery. 


to the right of the mid-line (see Figs. 2c, 
2d, and 2e). 

Still the objection could rightfully be 
raised that at post mortem the aorta is 
contracted and does not represent the 





Fic. 2d. Air-distended aorta contrasted with the 
superior vena cava filled with barium emulsion. 
Note that as the aorta becomes distended its 
right border overrides the superior vena cava and 
tends to approximate the right margin of the lat- 
ter. It does not displace the vena cava to the right. 
The right margin of the superior vena cava is 
slightly convex. 
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Fic. 2e. Aorta injected with barium emulsion follow- 
ing the procedure described in Figure 2d. Note 
the difference in caliber between the air-distended 
aorta (Fig. 2d) and the one filled with barium 
without pressure. The latter demonstrates the 


caliber of a post-mortem contracted aorta. 


conditions during life when the aorta 1s 
under pressure, normally about 150 mm. 
Hg (Howell!'). It was then decided to ap- 
proximate this condition by subjecting the 
aorta to the stressing force of air injections. 
That arteries retain viable characteristics 
after death was demonstrated by McWil- 
liam and Mackie, and Hwiliwitzkaja.” 
It will be noted (Figs. 2c, 2d and 2e) that 
as the aorta becomes distended its right 
border overrides the superior vena cava 
and tends to approximate the right margin 
of the latter. It does not displace the vena 
cava to the right. The right margin of the 
vena cava is slightly convex. This fact ac- 
counts for the mistaken conception of the 
supracardiac shadow during life. It was 
argued by Groedel that the curve of the 
arch was continuous with that ascending 
from the right auricle. Hence, the right 
margin of the supracardiac shadow must be 
the aorta. As the aorta elongates and as- 
cends towards the left sternoclavicular 
joint, it evidently makes traction on the 
tissue between it and the superior vena 
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Fic. 2f. An attempt was made to illustrate the effect 
of the diaphragmatic level on the aorta by dis- 
placing the heart upward manually after making 
an incision through the diaphragm. This is an 
exaggerated illustration of the type of aorta ob- 
served in a hypersthenic individual. 





Fic. 2g. Illustrating the opposite effect from that 
described in Figure 2f by pulling the heart down- 
ward. This is the type of aorta observed in the 


hyposthenic individual. 
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Fic. 24. Left anterior-oblique position (Chaperon) 
about 25° angle, demonstrating the aortic uncoil- 
ing. Note the arch of the aorta with its separated 
limbs, Also note the position of the right border 
of the ascending aorta and the left border of the 
descending aorta. 


cava, thus displacing the latter in a parallel 
direction. 

Due to the fact that air escaped through 
the cut small vessels in the neck and about 





Fic. 27. Right anterior-oblique position (Vaquez 
and Bordet) about 45° angle. 


Fic. 3a. Roentgenogram of a patient sixty-two years 
old. Note the thin curved calcified plaques in 
the region of the left superior border of the arch 
and just within the right margin of the supra- 
cardiac shadow near the base. 


the cannulas, the pressure in the aorta must 
have been greater than 80 mm. Hg. The 
question naturally arises whether the right 
border of the aorta would have surpassed 
the vena cava at 150o mm. Hg pressure. 
This is a difficult question to answer. 
Several methods of approach present them- 
selves, such as experiments concerning 
elasticity and distensibility under varying 
pressures on the post-mortem aorta before 
rigor mortis has taken place; then the 
determination on animals of the difference 
in caliber before and after death (should 
the opportunities present themselves this 
might be done in human beings in cases of 
traumatic surgery of the chest), and finally 
correlation with those roentgenograms 
during life in which a fortuitous combina- 
tion of factors makes contrast between the 
aortic and vena cava borders. 

At the present time, I have no informa- 
tion concerning the second method and 
shall confine my remarks to the others. 





~ 


VoL. XXIII, No. 4 


Fic. 34. Diagrammatic outline of Figure 3a. Com- 
paring this with Figure 2d it will be noted that 
these plaques occupy the position of the aortic 
wall, and a line joining them reveals direct con- 
tinuity. This is shown as evidence to verify the 
position of the aorta in vivo, as viewed in the 
injected cadavers. 


Hwiliwitzkaja™ states that an aorta tied at 
both ends which at 40 mm. Hg has a vol- 
ume of 25 c.c. may have a pressure of 120 
mm. if an additional 25 c.c. is added. The 
volume is taken from the origin at the aor- 
tic orifice to the bifurcation. According to 
her figures, I would calculate that such an 
aorta at 120 mm. Hg would have a circum- 
ference of 65 mm. or 20.6 mm. diameter 
just above the valves. She also states that 
distensibility is greater at first, decreas- 
ing later with higher pressure. From this I 
would be led to believe that had I been 
able to obtain a pressure in the aorta ap- 
proximating the normal, the caliber would 
have been but slightly increased over that 
noted in Figure 2d. 

In all such deductions from post-mortem 
experimentation, there is one factor exist- 
ing during life that must not be neglected, 
namely, the nervous control of the aorta 
exerted through the vagus and sympathetic 
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Fic. 4. Roentgenogram of a patient with an azygos 
lobe. The concave pleural reflection will be noted 
in the median third of the right apex, attached to 
the superior vena cava. The border of the latter 
extends quite definitely beyond that of the spine. 
This is also given as evidence to verify the position 
of the aorta in vivo. 


nerves. The force of contraction or relaxa- 
tion thus exerted is probably a variable 
factor. 

Having established the probable contour 
of the aorta and superior vena cava, let us 
correlate these with observations of Figure 
3a, where curved calcified plaques will be 
noted in the region of the left superior bor- 
der of the arch, and just within the right 
margin of the supracardiac shadow near 
the base. Itis obvious now, comparing this 
with Figure 2d that these shadows are con- 
tinuous and represent the aortic contours. 

Figure 4 is a roentgenogram of a patient 
with an azygos lobe, recently described by 
Bendick and Wessler.! The azygos pleural 
reflection will be seen attached to the 
superior vena cava, the border of which cor- 
responds with that noted in the injections. 

Figure 54 reveals the relationship exist- 
ing at 90 mm. Hg pressure in an individual 
thirty-four years of age. A potential space 





Fic. sa. Posteroanterior roentgenogram made 82 
hours post mortem. Note cannulas inserted into 
right jugular vein and right and left common 
carotid arteries. Compare cardiac and supracar- 
diac borders with those noted in the following 
figures. 


will be noted between the aorta and su- 
perior vena cava. Undoubtedly this space 
is diminished 1n whole or in part during life. 
That the diaphragmatic level exerts a great 
influence is demonstrated in Figures 2f and 
2g. The presence or absence of this space 
will be decided when observations are 
made before and after death 1n animals and 
human beings as previously indicated. At 
any rate, [ believe it is safe to assume that 
normally the aorta does not surpass the 
right margin of the superior vena cava. 
This can be accomplished only by an aorta 
distended beyond the normal 

When one correlates the injected speci- 
mens with normal roentgenograms, the 
variations in shape of the supracardiac 
shadow existing during life can readily be 
appreciated. There may be a variable 
space between the superior vena cava and 
the aorta. The limbs of the aortic arch 
may be closely approximated or widely 
separated. That the level of the diaphragm 
influences greatly the latter characters 1s 
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demonstrated in Figures 2f and 2g where an 
attempt was made to simulate this condi- 
tion by displacing the heart. 

In Figure 6 I have attempted to con- 
struct the relation existing between the 
various structures comprising the supra- 
cardiac shadow in a normal sthenic adult. 
The relation of the pulmonary arc and left 
auricle was obtained from Figure 54. It 
will be noted that the air injected into the 
aorta had returned through the veins by 
way of the superior and inferior vena cava 
to the right auricle, then passed into the 
right ventricle and pulmonary artery, and 
finally into the left auricle. These observa- 
tions are at variance with those of Cha- 
peron? and others who attribute to the 
pulmonary artery the sole possession, nor- 
mally, of the arc between the superior de- 
scending portion of the arch and the 
contour of the left ventricle. 

All methods attempting to measure the 
aortic contours in the frontal plane after a 
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Fic. sb. This individual was thirty-four years of 
age. Air was injected into the aorta 814 hours post 
mortem. The pressure was 90 mm. Hg. Careful 
examination will reveal the following: 1. Superior 
vena cava. 2. Potential space between the for- 
mer and aorta. 3. Right auricle. 4. Right ven- 
tricle. 5. Arch of aorta. 6. Beginning of descend- 
ing aorta. 7. Pulmonary artery. 8. Left auricle. 
g. Left ventricle. 
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the coronal plane but is directed antero- 
posteriorly in a slightly oblique direction in 
the sagittal plane. Hence, methods based 
on the oblique positions are likely to give 
more accurate information concerning the 
aorta. In a search for an accurate method, 
the right anterior-oblique position of Va- 
quez and Bordet and the left anterior- 
oblique position of Chaperon, seemed to 





Fic. sc. Aorta injected with barium emulsion. 


consideration of the foregoing facts must 
have many limitations and explains the 
discrepancies existing in the statements of 
various authors. Moreover, it must be 
recalled that the aortic arch does not as- 
sume a direct course from right to left in 





Fic. 6. Model sketch showing the normal relation 
existing between the structure comprising the 
cardiac and supracardiac shadows in the normal 
adult sthenic type: 1. Right innominate vein. 2. 
Superior vena cava. 3. Right auricle. 4. Inferior 
vena cava. §.Left subclavian artery. 6. Descend- 
ing aorta. 7. Pulmonary artery. 8. Left auricle. 9. 


/ . 


Left ventricle. 


hold out the greatest promise. Until a 
method is obtained whereby contrast be- 
tween the structures composing the supra- 
cardiac shadow is obtained, it will be neces- 
sary to rely upon indirect evidence. 


TUBE MECHANICS AND THE NORMAL AORTA 


Before discussing these methods, it 
would be advisable to consider tube me- 
chanics. Figure 7 illustrates the changes 
that take place in an ordinary rubber tube 
Fic. sd. Superior vena cava and aorta injected with under ictal both ends of which were 

barium emulsion. Note the potential space be- previously fixed ın position. As the pres- 

tween them. Observe the position of the innomi- Sure 1S increased the limbs of the coil 
nate veins, and branches of the aorta. tend to separate and the arch becomes ele- 
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Kic. 7. Illustrating the changes that take place in 
an ordinary rubber tube under pressure, both 
ends of which were previously fixed in position. 
The shaded part is the original tube. The broken 
lines indicate the shape after pressure has been 
applied. Note that as the tube uncoils the limbs 
separate and the arch is elevated. At the same 


time the tube is distended (dilated). 


lic. 84. Teleroentgenogram showing measurements 


and transverse thoracic ratio of Danzer. 

This roentgenogram was made at 7 foot distance, 
6 to 10 sec. exposure and during quiet respiration. 
All teleroentgenograms were made in this manner. 





Fic. 8a. Roentgenogram of normal sthenic type, 
with retention of breath in inspiration, 1/10 second 
exposure, and 4 foot distance. The patient was 
a male, twenty-five years of age, 5’614’’ in height, 
and weighed 142 pounds. 

Note that all roentgenograms of the chest of the 
normal and pathologic subjects were taken first 
in this manner. 


Fic. 8c. Left anterior-oblique roentgenogram made 


at 25° angle, 3 foot distance, 1/5 sec. exposure 
with retention of breath in slight inspiration. 
Note that the two limbs of the arch are distinctly 
separated. Compare this with Figure 7 to see 
how this position permits an appreciation of the 
degree of uncoiling. The measurements are used 
simply to aid the eye. 
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Fig. 8d. Diagrammatic outline of Figure 8c. Note 
that the right border of the ascending aorta pre- 
sents towards the anterior chest wall and the left 
border of the descending aorta towards the spine. 
The right innominate vein extends from the right 
border of the ascending aorta towards the right 
sternoclavicular joint. The mediastinal borders 
cannot be made out. 


vated. At the same time, the tube is dis- 
tended. When water pressure is applied to 
a coiled tube such as in a garden hose, it 
tends to uncoil. It will be noted that as the 
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Fic. ga. Roentgenogram of the chest of the normal 
hypersthenic type; patient aged twenty-seven, 
height 6’2’’ and weight 190 pounds. 


tube uncoils, under pressure, its caliber 
increases. In elastic coiled tubes, the two 
go hand in hand. In other words, if the 
amount of uncoiling is measured, indirect 
evidence is obtained concerning the degree 
of distention. It is this study of the aortic 
uncoiling that has appealed to Chaperon. 





Fig. 8e. Right anterior oblique roentgenogram made 
at 45° angle, 1/5 sec. exposure, and with the re- 
tention of breath in slight inspiration. All oblique 
roentgenograms were made in this manner. 


Fic. gb. Teleroentgenogram. 





ic. gc. Left anterior-oblique position. 


In Figure 2¢ taken in the left anterior- 
oblique position, about 25°, the two limbs 
of the arch are distinctly separated. This 
position should permit an appreciation of 
the degree of uncoiling. In rotating towards 
the left oblique, the aortic contour tends to 
overshadow the superior vena cava, so 





Fic. gd. Diagrammatic outline of Figure ge. 
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Fic. ge. Right anterior-oblique position. 


that the right border of the ascending aorta 
presents towards the anterior chest wall 
and the left border of the descending aorta 
towards the spine. The right innominate 
vein extends from the right border of the 
ascending aorta towards the right sterno- 
clavicular joint. In Figures 8c and 8d, 9c 
and gd, toc and tod, these borders are 
clearly visible. The left border of the as- 
cending aorta and the right border of the 
descending aorta cannot be made out 
clearly due to obscuring shadows of the 
trachea and other mediastinal structures. 
Only those borders that are plainly visible 
are studied and measured. An attempt has 
been made to establish the normal meas- 
urements for this position. Inthese measure- 
ments only variations in centimeters should 
be considered. 

Obviously the number is too small for 
establishing standard figures, but they do 
give a good idea of the normal variations. 
The level of the diaphragm exerts the same 
influence here as in cardiac measurements 
and due allowance must be made for it. In 
the distinct hypersthenic adult type, ap- 
parently the transverse measurement does 
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Fic. 10a. Roentgenogram of the chest of the normal Fic. 1oc. Left anterior-oblique position. 
hyposthenic type; patient aged twenty-three, 


/ 


height 5'114” and weight 140 pounds. 


mediastinal portion of the arch is obscured. 
It must be clearly understood that these 
figures are not to be taken per se. They 
must be employed simply to aid the eye. 
Following a study of the normal type of 
aortic uncoiling, the pathologic uncoiling 
is quite striking and easily diagnosed. 


not exceed 11 or 12 cm. The transverse 
measurement seems to be more reliable 
than the longitudinal. Normally, the latter 
is dificult to obtain at times, since the 





Fic. 10%. Teleroentgenogram. Fic. 10d. Diagrammatic outline of Figure toc. 
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Fic. Ioe. Note 


Right anterior-oblique position. 
that the posterior border of the shadow of the 
ascending aorta is in reality the left border of 
the trachea and left bronchus. Hence, a transverse 
measurement of the ascending aortic shadow in 
this view does not represent the true caliber of 
the aorta. 


Chaperon employs the orthodiagraphic 
method and gives definite criteria for the 
left oblique position. However, for practi- 
cal purposes, I believe the roentgeno- 
graphic method has many advantages. The 
same considerations hold true here as in the 
discussion of teleroentgenograms.’ The 
objection might be raised that the oblique 
views at 36 inch target plate distance would 
exaggerate contours. I believe that a com- 
parison of the normal and abnormal 
findings will be convincing that this objec- 
tion is not valid. There is no attempt here 
to minimize the value of the roentgeno- 
scopic examination of the heart and great 
vessels. But I do believe that our knowl- 
edge of the aorta per se, is not enhanced by 
observations on pulsation and attempts to 
differentiate between the shadows cast by 
the aorta, superior vena cava and the 
trachea. 

Figure 10c, as well as many other right 
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anterior-oblique roen tgenograms, reveals 
clearly that the border attributed to the 
aorta is none other than the left margin of 
the trachea and main bronchus. 

Obviously, a measurement in this view 
as advocated by Vaquez and Bordet cannot 
be taken as a true figure for the aortic cali- 
ber. However, this does not destroy its 

value, aside from cardiac considerations. It 
demonstrates the aortic uncoiling, just as 
the left anterior oblique does, but not in so 
striking a manner. It is for this reason that 
the right anterior-oblique position of Va- 
quez and Bordet has not led us astray these 
many years although based on a false 
premise. 


SUMMARY AND CONCLUSIONS 


1. A review of the roentgen literature 
concerning the normal and pathologic aorta 
demonstrates that very little unanimity of 
opinion exists. 


2. An attempt is made in this investiga- 
tion to clarify the subject by the establish- 
ment of basic facts. The following methods 
were pursued: 


(a) a study of the usual anatomic dissec- 
tions, including cross-sections and a stereo- 
scopic atlas; 

(4) injection of opaque materials into the 
aorta and superior vena cava without 
disturbing the thoracic cage, after the man- 
ner of Chaperon; 

(c) injection of air into the aorta under 
pressure; 

(d) a consideration of ordinary tube 
mechanics; 

(e) a correlation of these findings with 
roentgenograms of normal and pathologic 
subjects. 


3. The Normal Aorta: 


(a) Gross anatomic study shows that the 
superior vena cava is located to the right 
and slightly posterior to the aorta. 

(b) The injection of opaque media into 
the vessels verifies the above findings and 
demonstrates a space between the superior 
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vena cava and aorta, especially in young 
adults. 

(c) Realizing that the post-mortem aorta 
is contracted, an attempt was made to 
approximate the conditions in vivo by 
injecting air under pressure into the aorta. 
In these experiments the space between the 
aorta and superior vena cava was found to 
be diminished in adults, and in senility as 
the former is distended it overrides the 
latter and tends to approximate the right 
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border of the superior vena cava but does 
not surpass it. 

(d) Two patients, one with thin calcified 
plaques in the aortic wall, and the other 
with an azygos lobe, are cited as evidence 
to verify the above findings in vivo. 

(e) The information derived from the 
foregoing 1s incorporated in a model sketch 
showing the normal relation existing be- 
tween the structures comprising the supra- 
cardiac shadow. 


TABLE I 


NORMAL SUBJECTS 


7 Left Anterior-Oblique 
Weight Measurements of Aorta 
Transverse Longitudinal 

cm. cm. 
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Age Sex Height 
25 F 5'84” 
26 M 7" 
30 F g'g" 
30 ¥ 5’ 
24 M C e 
19 M 5'53” 
29 M 6'2” 
30 M 5/113" 
27 M 6'24” 
26 M aig” 
26 M 6a” 
2 M 64" 
33 M 6’ 

43 M ps 
30 M 6'14” 
32 M 5'7” 
xs M hd 
26 M s’103” 
25 M '4” 
39 M iy 
25 M sri" 
21 M gyn 
29 M S'I" 
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4. A brief description of ordinary tube 
mechanics is given in which the method of 
uncoiling is considered. This is correlated 
with the uncoiling of a normal aorta and is 
illustrated. The left anterior-oblique posi- 
tion, about 25°, is the most satisfactory for 
demonstrating this uncoiling. 

It is apparent from this study that until 
a method is found whereby contrast be- 
tween the structures comprising the supra- 
cardiac shadow is obtained, we shall have 
to be content with indirect evidence con- 
cerning the aorta. Up to the present time, 
such evidence seems to be best obtained by 
a study of the aortic uncoiling in the left 
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anterior-oblique position, as advocated by 
Chaperon. It is not to be urfderstood that 
the other views of the chest should be 
neglected for the left anterior-oblique. 

It is hoped that this method will prove of 
value in clinical studies concerning elastic- 
ity, contractility and volume of the aorta. 
These undoubtedly have important clinical 
bearing. It is necessary that we consider 
the aorta from the standpoint of mechanics 
and not be content with our present at- 
tempts at mere isolated estimations of its 
caliber.* 


* For discussion see page 40S. 
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A STANDARDIZATION ROENTGENOLOGIC STUDY OF 
THE HEART AND GREAT VESSELS IN 
THE LEFT OBLIQUE VIEW* 


By GEORGE H. O’KANE, A.B., FRED D. ANDREW, M.D., and STAFFORD L. WARREN, M.D. 


ROCHESTER, NEW YORK 


HE routine posteroanterior teleroent- 

genogram of the chest has become 
practically the standard procedure for 
heart measurements and diagnostic study. 
We are presenting an additional method of 
examining the heart which we feel offers 
considerable accuracy in defining the rela- 
tion between the size of the right and left 
ventricles. This report is based upon a two- 
year anatomical and roentgenological study 
of the left oblique view of the heart and 
great vessels. 

There have been many reports recom- 
mending the roentgenoscopic study of the 
heart and study by orthodiagraph in the 
posteroanterior and lateral views (Chau- 
met, Langley”). For inspection of the left 
auricle and ventricle through the posterior 
mediastinum, Chaumet recommended 
roentgenoscopic study of the heart in 
oblique views with the patient at angles 
varying from 40° to 60°. Brown and Weiss’ 
suggested a straight lateral roentgenogram, 
but their division of the heart outline was 
not based upon anatomical facts. In the 
left lateral view, with the left side toward 
the film, the whole heart silhouette is 
formed by the left ventricle and auricle, 
which view would be an excellent method 
for studying the size of the left ventricle 
alone. 

The left oblique posteroanterior tele- 
roentgenographic (or  orthodiagraphic) 
technique which we will describe in detail 
offers the only way of comparing the right 
and left ventricular size without inter- 
ference from overlapping auricular shad- 
ows. Area measurements are more ac- 
curate that those in the posteroanterior 
view and give a better index of cardiac vol- 


ume. The great vessels can be measured 
and ‘studied to greater advantage than from 
any other single aspect. 


ROENTGENOLOGICAL TECHNIQUE AND 
ANATOMICAL BASIS FOR 
THE METHOD 


The patient is roentgenoscoped in the 
usual manner in the standing or sitting 
position. A careful study of the heart is 
made from all sides. After all the informa- 
tion possible is obtained concerning heart 
function, and the pathology is noted, the 
patient is rotated from 40° to 60° from the 
posteroanterior rac oblique 
position to obtain the best possible view of 
the aorta and pulmonary vessels. It has 
been found that in this position the apex of 
the heart points towards the examiner. 
Then the right ventricle is seen to its 
greatest extent on the right side of the 
heart silhouette. If the patient is directed 
to take and hold a deep inspiration, the 
pulmonary artery usually stands out 
sharply. The pulmonary artery is some- 
times better visualized immediately after a 
cough. In this instance, it almost com- 
pletely fills the space beneath the aortic 
arch. The patient's position in relation to 
the roentgenoscopic screen is noted. The 
patient 1s then placed against the film cas- 
sette holder in exactly the same position. 
This usually means that the left clavicle is 
placed as nearly parallel to the film as pos- 
sible. The right shoulder is about 8 to 10 
inches from the film. The right hand i 
placed on top of the head. The patient 
instructed to take a deep inspiration and to 
hold it during the exposure. This not only 
fills the lungs with air and offers better con- 





* From the Department of Radiology, Strong Memorial Hospital, and the University of Rochester, School of Medicine and 
Dentistry, Rochester, N. Y. Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17—20, 1929. 
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female cadaver 


Fic. 1. Anterior view of normal 
with sternum and left chest wall removed. 
pericardium has been removed. 


The 


trast between the heart and vessels, but it 
depresses the diaphragm and liver shadow 
below or nearly to the lower edge of the 
heart. In some patients, the heart is well 
above the diaphragm at this time, and the 
inferior vena cava is clearly seen. 

This method of placing the patient in 
position following roentgenoscopic study 
of the heart with special note of the correct 
position for the best oblique view has given 
the most consistent results. An arbitrary 
fixed angle is not possible because of the 


variation in the position and direction of 


the apex and vessels in the thorax (Ni- 
chols8). Since all patients are roentgeno- 
scoped in this clinic, this procedure does 
not lengthen the examination but is done 
automatically during the routine roent- 
genoscopic examination of the lungs and 
heart. After an exposure for the oblique 
roentgenogram in this position, a routine 
posteroanterior roentgenogram is made. 
The factors for our equipment are as 
follows: 6 foot target-film distance, broad 
focus universal type Coolidge tube, 150 
ma.; for the posteroanterior view, I/10 
sagan: for the oblique view, 2/10 second. 


Fic. 2. Oblique view of same case as Figure 1 
showing the relation of the pulmonary artery and 
the left auricle. 


The voltage varies with the thickness 
(posteroanterior) of the chest, i.e., 6 inch 
60 kv., to 12 inch, 100 kv. 


edie discussing the measurements to 
be made upon the roentgenograms, let us 
study the anatomical relations of the var- 
ious parts of the heart as cast upon the film 
in silhouette form. In order to interpret 
the roentgenogram, we must reduce the 
anatomical structures to one plane much as 
an architect projects his building in plan 
and elevations upon a blue print. 


Let us consider the thoracic organs as 
they appear in a dissection (Figs. 1 and 2). 
Looking at the open thorax from the front, 
we have the same silhouette that is seen 
with the roentgenoscope and shown by the 
teleroentgenogram. The apex of the heart 
is to the left near the middle of the lung 
field. The right auricle is a thin crescent 
capping the right border of the right ven- 
tricle. No part of the right ventricle makes 
up the heart outline. The superior vena 
cava forms the extreme right border from 
the right auricle to the clavicle level. Medial 
to this, but often to the right of the sternum, 
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lic. 3. A posteroanterior teleroentgenogram of the cadaver similar to Figure 1, with a tracing made from 
$ S 5 = ) € 


the film. 
is very dimly seen in the film. 


is the denser shadow of the ascending aorta 
and the right innominate artery. 

To the left of the sternum, the aortic 
knob and descending aorta, the left pul- 
monary artery and its branches, the left 
auricle and its appendage, and the left 
ventricle, each takes part in forming the 
rather wavy left border of the silhouette of 
the heart and vessels. 

If the dissection is revolved clock-wise 
45° on its vertical axis, the apex of the heart 
shifts to the right (or the observer’s left) 
just enough to silhouette the right and 
left ventricles to their maximum extent. 
The right auricle has disappeared behind 
the right ventricle. The /eft auricle has 
come forward and its appendage lies on 
top of the left ventricle so that it plays 
very little part in the silhouette. The tip of 
the left auricle lies across the upper or ce- 
phalad portion of the silhouette between 
the pulmonary artery and the cephalad 


The aortic valves (a) and the pulmonary valves (4) are outlined by barium which 


corner and edge of the left ventricle. The 
circumflex branch of the left coronary ar- 
tery practically makes the edge of the ven- 
tricle here. The tip of the auricular 
appendage fills the space, then, between 
the edge of the ventricle and the pulmonary 
artery with a definite notch between them. 

The pulmonary artery and the aorta are 
visible in their greatest extent in this view 
(Fig. 2). 

If glass plates are placed in front of the 
dissection and silhouettes are drawn of the 
heart and vessels in each view (Figs. 3 and 
4), these will correspond to the outlines 
visible in the roentgenograms taken of this 
specimen in what corresponds to the 
posteroanterior and left posteroanterior 
oblique views (Figs. 5 and 6). Silhouette 
tracings of these roentgenograms (Figs. 7 
and 8) correspond in exact detail to the 
silhouettes made upon the glass plates 
(Figs. 3 and 4). 





Kic. 4. A teleroentgenogram of c 
made from the film. 
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adaver (see Fig. 2), left oblique posteroanterior postion, with the tracing 
The interventricular septum is outlined in the film by a row of pins. 
deviation of the septum from a straight line is shown in dotted line in the tracing. 


The 


Barium was 


placed on the pulmonary and aortic valves to locate them in the film in relation to the vessels. 


In the oblique view, a line may be drawn 
upon the glass plate, or the roentgenogram, 
or its tracing across the silhouette of the 
heart from the notch between the right 
ventricle and the aorta to the notch be- 
tween the left auricle and the left ventricle. 
This line crosses, and may be said to form, 
the base of the two ventricles; and we have 
called it the dase line. The pulmonary ar- 
tery and the aorta ordinarily overlap each 
other at their bases about half of their 
respective diameters. If a straight line is 
drawn along the interventricular septum, it 
passes through the middle of this overlap 
across the base line, dividing it into a right 
and left portion. This line along the inter- 
ventricular septum, dividing the two ven- 
tricles from each other, happens to be 


perpendicular to the line across the base of 


the ventricles. This can be visualized read- 
ily by inspection of the dissection (Fig. 6) 
and then of the teleroentgenograms of the 


same with pins in the interventricular sep- 
tum (Fig. 4). Examination of two normal 
cadavers and three post-mortem cases with 
normal hearts im situ, ten anatomical 
specimens and all the anatomical charts 
available seemed to show that if the heart 
is viewed in the oblique view so that the 
pulmonary artery and the aorta overlap as 
described, the septum is practically always 
perpendicular to the base line. 


METHOD OF STUDY 


With the anatomical relations in mind, 
tracings are made upon ordinary milli- 
meter graph paper from the usual postero- 
anterior teleroentgenogr ram and the left 
oblique posteroanterior teleroentgenogram 
described. When the outline is somewhat 
faint, this is touched in lightly with a 
“glass”? pencil as can be seen from some of 
the figures shown here. For routine pur- 
poses, the usual measurements may be 


Voit, SAMI]. Na..4 


Study of the Heart and Great Vessls 





Fig. 5. Photograph of the mounted dissection show- 
ing the silhouette of the heart outline as seen 
from the anterior view corresponding to the tele- 
roentgenogram from the posteroanterior view. 
Compare the heart outline with the tracing from 
the film in Figure 3. 


directly upon the film, but if areas are to 
be computed, tracings must be made. The 
area is computed with a planimeter. 


In the posteroanterior view a straight line 
is drawn across the base of the great vessels 
from the notch between the right auricle 
and the aorta to the notch between the pul- 
monary artery and the left auricle when 
this is visible. Often this location on the 
left border has to be guessed at. The lower 
border of the heart, especially in the larger, 
ones, has to be drawn in by guess for dis- 
tances of from 5 to 20 cm. These two 
sources of error make a great deal of dif- 
ference in computing the area. 


In the left oblique view, the base line 1s 
drawn from the notch between the right 
ventricle and the aorta to the notch be- 
tween the left ventricle and the left auricle 


Fic. 6. Photograph showing the mounted dissection 
from the oblique view. The outline and vessel 
silhouettes correspond to the tracing made from 
the left oblique teleroentgenogram of this cadaver. 
Compare with Figure 4. 


or, if the latter is not visible, to the upper 
corner of the left ventricle. The point mid- 
way between the overlapped portions of the 
aorta and pulmonary artery is located and 
a perpendicular to the base line 1s drawn 
down from this to the lower border of the 
heart. This is the line along the interven- 
tricular septum. Lines perpendicular to 
this are drawn to the left and right to mea- 
sure the width of the left and right ventri- 
cles. The diameters of the aorta, pulmonary 
artery, and aortic arch are then con- 
structed. 


The area is computed of that portion of 
the heart enclosed by the heart outline 
below the base line. This area, as shown by 
the anatomical study, includes only the 
ventricles and no portion of the auricles. 
This fact should be emphasized for the 
area of the heart viewed from the left 
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Fic. 7. Normal posteroanterior view—outline 
slightly retouched. (See Fig. 14, middle case.) 


oblique aspect must give a truer index of 
cardiac ventricular dilatation or hyper- 
trophy than the area measured from the 
posteroanterior view. After all, ventricu- 
lar size and muscle power determine the 
rate of blood flow and are the important 
criteria of heart function. 


DISCUSSION 


Figures 14, 1§ and 16 show the tracings 
of a series of normal hearts from the small 
short type to the long tubular type. In 
the oblique view, the normal heart is 
identified quickly by the flat outer edge 
of the right ventricle. For simplification 
of comparison in this preliminary study, 
all of the crses showing a preponderance 
of right ventricular and left ventricular 
enlargement or a general dilatation were 
grouped together. This enabled us to study 
the measurements in four groups (including 
the normals). The chart illustrates the 
average results of the study of 61 clear-cut 
cases. The extremes in each group, of 
course, merge into the other groups some- 


Fic. 8. Left oblique posteroanterior view of ‘same 
case—untouched. 





and 8 


Same case as shown in Figures 7 
with outline of great vessels retouched for com- 
parison with Figure 8. (See also Fig. 14, middle 
case. ) 


Fic. g. 
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Fic. 10. Posteroanterior view of a case showing 
tremendous left ventricular enlargement and a 
tortuous aorta. There is no indication of the 
size of the right ventricle gained from this view. 
The right auricle is somewhat enlarged to the right. 


what, but in general they all fall readily 
into major groups. No attempt has been 
made to classify these cases according to 
valvular lesions. In the main, the cases 
are those without valvular lesions. 

A gross study of ten abnormal hearts in 
the museum shows the base line and the 
septum, as denoted by the coronary 
arteries, to be perpendicular to each other 
when the aorta and pulmonary artery are 
overlapped. The base line is tilted up or 
down at the left depending upon the size 
of the left ventricle. The right ventricle 
does not seem to influence its position 
much. This is borne out in the tracings 
of large hearts. The lowest point in the 
normal heart outline seems to be a little 
to the left of the Junction of the right and 
left ventricles at the septum. It 1s obvious 
that a marked left ventricular hypertrophy 
might shift this lowest point a centimeter 
or two. Inspection of the tracings indicates, 


Fic. 11. Left oblique posteroanterior view with 
outline drawn in. The aorta in addition to being 
tortuous is dilated in the lower portion of the 
ascending arch. This is probably due to arterio- 
sclerotic changes. The extreme right ventricular, 
as well as the marked left ventricular enlarge- 
ment is visible. The left auricular appendage is 
dilated. Wassermann reaction, negative; blood 
pressure, 220/140. Clinical diagnosis: arterio- 
sclerotic and hypertensive heart disease, chronic 
nephritis. (See Fig. 17, No. 3.) 


however, that a rather marked shift ‘of 
the lower end of the perpendicular line 
along the septum would not change the 
transverse measurements greatly. 

There are two interesting groups of 
cases, sample tracings of which are shown. 
One type of heart (Fig. 21) in the postero- 
anterior view, shows an enlargement down- 
ward and to the right which is as great as 
that to the left. This suggests a con- 
siderable increase in the size of the right 
ventricle. The tracings in the left oblique 
view bear this out very strikingly. The 
other type of heart (Fig. 20) comes fairly 
well within the normal limits for shape and 
size in the posteroanterior view or it may 
show some left ventricular enlargement. 





12. Extreme dilatation of whole heart. Lower 


(See Fig. 19, No. 3.) 


Fic. 
border obscure. 


The left oblique view discloses, however, 
a considerable enlargement of the right 
ventricle greatly out of its normal pro- 
portion to the left ventricle. Most of these 
two types of cases were near exitus, or in 
the acute phase of some disease with fever, 
or suffering from some pulmonary disorder 
such as emphysema or asthma. 

The average area measurements of the 
normal hearts in the posteroanterior view 
are slightly lower (108 sq. cm.) than many 
published results, probably because the 
short exposure gives a sharp heart outline. 
A long exposure over a complete heart 
cycle registers as part of the area of the 
heart outline any change in position of 
the heart during systole or diastole, 1.e., 
elevation of the apex. This error may be 
considerable in an active muscular heart. 
The straight line instead of the curved 
line across the base of the heart also 
reduces the area (Bardeen,!? Eyster*:*). 
In the left oblique view, the area computa- 
tions depend upon a straight line between 
two clear and definite landmarks across 
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the base of the heart and, in most cases, a 
clear, well-defined lower bérder. While 
there may be some doubt in computing 
areas in the posteroanterior view of the 
heart because of errors in interpolating 
boundaries, there is no doubt about the 
results in the oblique view if the exposure 
has been correctly made. 


In large hearts, difficulty may occur in 
not using the correct multiplying factor 
for certain planimeters. Since the tracings 
are done on millimeter graph paper, the 
area can be checked quickly by counting 
the squares. 


There is consistent increase in the 
diameter of the aorta, pulmonary artery 
and width of the swing of the aortic arch 
in the enlarged hearts from all causes. 
This is probably influenced by the high 
incidence of arteriosclerosis in this series 
of cases. 


For the purpose of developing a stand- 
ardized method of procedure, these cases 





Fic. 13. Left oblique view of the same case as 
Figure 12 showing the general enlargement with 
the preponderance in the left ventricle; very 
tortuous aorta. (See Fig. 19, No. 3.) 
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Fic. 14. Showing tracings of three normal hearts 
of the transverse or bulbous type from individuals 
of short stature. (See Figs. 7—9 for middle case.) 


have been taken haphazardly as they came 
through the clinic. For this reason, a 
simple classification of the types has been 
used, and the figures in Table 1 cannot 
be taken as final. The next step is to 
bring about a clinical correlation with the 
results of the measurements upon the 
basis of definite pathological entities. 
This study has already brought to 
notice several cases of dilatation of the 
ascending aorta in non-luetics which are 





Fic. 15. Showing tracings of three normal hearts 
of the intermediate type. 


Fic. 16. Showing tracings of three normal hearts 
of the tubular or long type in individuals of the 
tall or asthenic type. 


probably arteriosclerotic in origin. One 
such case with a negative Wassermann 
reaction and a dilated aorta, proved at 
autopsy to have only arteriosclerosis. 


SUMMARY AND CONCLUSIONS 


A technique for making a routine 
standard left oblique teleroentgenogram 
of the heart is described. 





Fic. 17. Tracings of three hearts showing pro- 
nounced left ventricular enlargement. There is, 
of course, considerable right ventricular enlarge- 
ment as well. (See Figs. 10 and 11 for originals 


of No. 3.) 
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rig. 18. Tracings of three moderately enlarged 
hearts. 


The anatomical basis for the various 
measurements possible with this technique 
is demonstrated. 

Certain types of cases show a right ven- 
tricular. perponderance which is unsus- 
pected in the usual posteroanterior tele- 
roentgenogram, though of course it is visible 
in the roentgenoscopic study of the heart 
which should be made in every case if 
possible. 

Area measurements are based upon 
well-defined anatomical landmarks and 
should be more accurate than those made 





Fic. 19. Showing tracings of three markedly en- 
larged hearts with profound myocardial damage. 
(See Figs. 12 and 13 for originals of No. 3.) 


Fic. 20. The posteroanterior tracings of three 
somewhat enlarged hearts show enlargement to the 
right and downward suggesting right ventricular 
enlargement which is strikingly demonstrated in 
the left oblique view. 





upon the posteroanterior roentgenogram. 

The great vessels are well defined in the 
oblique view and can be measured and 
studied statistically.*t 


* We wish to express our great appreciation of the assistance 
given us by Dr. George W. Corner, Professor of Anatomy, in 
our study of the anatomical materials. We also wish to thank 
Dr. Walter Fray for his help in making some of the measurements 
and for studying the posteroanterior views. 

t For discussion see page 405. 





lic. 21. The posteroanterior tracings show no 
evidence of a right ventricular enlargement though 
there is definite right auricular enlargement. The 
oblique tracings show definite right ventricular 
enlargement. 
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S es es |r ee | OS |e | | oS | | a fe | a | a | | 


Normal Hearts 31 | 3-3. | 3-5 | 4-9 | §-2 | 10-8 | 3.4 | 2-4] 3-7] 91-2 1] 5-1] 4-1 | 5-1 | 5-3 6.9 | 13.6 | 108.0 


Right ventricular 
dilatation or 713.9 | 3-4 | 6.7] 7-0 | 11.3 | 4-3 | 3-0 | 4-4 | 114.3 || 7-3 | 5-4 | 5-0 6.0 | 8.0] 15.3 | 136.9 
hypertrophy 














Left ventricular 
dilatation or 13 | 3-6 | 4-7 | §.3 | 8.0 | 11.3 | 3-8 | 2.9 | 5-0 | 117-4 |] 6-7 | 4-6 | 5-5 | 5-7 | 19:1 16.1 | 139-4 
hypertrophy 
General dilatation| 10 | 4.5 | 5.1 | 6.9 | 8.6 | 13.1 | 4-0 | 3-0 | 4.8 | 174-6 || 6.4 | 5-9 6.2 | 6.6 | 11.3 | 18.8 | 188.8 

















Table showing comparative measurements from the posteroanterior and the left oblique views. The 
values for the areas are somewhat uncertain for the posteroanterior views while those for the oblique 


views are accurate. 
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ROENTGENOLOGICAL AND PATHOLOGICAL FINDINGS 
IN SOME OF THE VALVULAR LESIONS: 


By DAVID STEEL, M.D. 


CLEVELAND, OHIO 


HE material for this paper is drawn 

from the roentgenological and patho- 
logical departments of the Cleveland City 
Hospital. The cases have been selected 
for this presentation and only the proved 
lesions are demonstrated. The roentgen 
method consisted in a roentgenoscopic 
examination and teleroentgenograms taken 
in the sagittal and both oblique views. 

In order to intelligently interpret patho- 
logical changes in the cardiac silhouette it 
is absolutely essential to know the rela- 
tion of the various chambers in the normal 
in the different positions. The diagrams 
bring out these positions (Figs. 1, 2 and 3). 
This normal silhouette varies considerably 
in different individuals and the normal 
factors responsible for this variation, es- 
pecially the size and shape of the thorax 
and the position of the diaphragm, must 
always be considered. 





Fic. 1. Diagram of the normal Fic. 2. 
heart in the anteroposterior 
position. tion. 





Diagram of the normal Fic. 3. 
heart in the first oblique posi- 


The enlarged heart gives a change in 
form not seen in the normal and such a 
heart differs geometrically from the nor- 
mal. The difference is sometimes very 
slight. We must accept the statement of 
Assmann that “genuine hypertrophy causes 
chiefly a change in shape, yet no marked 
general enlargement of the heart.” In other 
words, hypertrophy causes a change in 
shape and dilatation a change in size. 

Since the majority of valvular lesions 
involve the left side, I have chosen to take 
up briefly the changes in the silhouette 
secondary to lesions of the aortic and mi- 
tral valves. The chambers we are pri- 
marily interested in are therefore the left 
ventricle and the left auricle. 

The best-known sign of enlargement of 
the left ventricle is an increase of the left 
median distance. In pure hypertrophy 
this enlargement is slight. It increases 





Diagram of the normal 
heart in an exaggerated second 
oblique position. 


S.V.C., Superior vena cava; I.V., Innominate vein; A.a., Ascending aorta; P.A., Pulmonary artery; 
A.ap., Left auricular appendage; R.V., Right ventricle; R.A., Right atrium; L.V., Left ventricle; I.V.C., 


Inferior vena cava; L.A., Left atrium; Tr., Trachea; Tr.P.A., Cross section of the pulmonary artery; M. 


Manubrium; S., Sternum; H., Head of humerus. 


> 


* From the Roentgenological and Pathological Departments of the Cleveland City Hospital, Cleveland, Ohio, Read at the 
Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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with the amount of dilatation present. 
This increased distance is responsible for 
the silhouette assuming that of an obliquely 
placed ovoid. The ventricular outline may 
now assume one of two curves: elliptical, 
suggesting hypertrophy, or parabolic, sug- 
gesting dilatation. With either, the junc- 
tion of the left auricular appendage and 
the left ventricle becomes sharply defined. 
When dilatation is largely responsible for 
the enlargement the curve of the left ven- 
tricle becomes less marked, the apex less 
plump and the pulsations less well defined. 
Again on deep inspiration the normal car- 
diac apex is elevated upwards away from 
the dome of the diaphragm. If this move- 
ment is absent hypertrophy can be as- 
sumed. A study in the second oblique posi- 
tion will confirm the above. In this view 
if the left ventricle is increased the bi-dia- 
phragmatic angle stays within the heart 
shadow in all phases of respiration. There- 
fore in establishing an enlargement of the 
left ventricle we have the following signs: 


(1) Increase in the left median distance 
and horizontal diameter. 

(2) Sharply defined junction between 
the left auricular appendage and 
the left ventricle. 

(3) Absence of elevation of the apex on 
deep inspiration. 

(4) Elliptical to parabolic left lower 


arch. 
(s) Change in pulsations. 
(6) An obliquely placed ovoid silhou- 
ette: 
The bi-diaphragmatic angle remains 
inside the heart shadow in the sec- 
ond oblique view. 

Enlargement of the left atrium is pre- 
dominantly due to lesions of the mitral 
valve. It can be absent rarely in mitral 
stenosis. The chamber can be enormously 
dilated in so-called aneurysmal dilatation 
of the left auricle. Such cases are rare. 
Being posterior, the left atrium is best ob- 
served in the first oblique position. When 
enlarged it bulges into the midportion re- 
trocardiac space (Fig. 4). In early cases 
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it merely encroaches on the space, but in 
more advanced dilatation the space 1s ob- 
literated. The rounded shadow of the 
atrium will then overlie the spine shadow, 





Fic. 4. Mitral stenosis in the first oblique view. The 
midportion of the retrocardiac space is obliterated 
by the enlarged left atrium. 


leaving the upper portion of the retro- 
cardiac space of normal radiability and 
characteristically a triangular shadow of 
normal radiability in the lower portion. 
At this stage it is sometimes seen in the 
anteroposterior view, either as a shadow 
of increased density through the lighter 
shadow of the right atrium, or projecting 
beyond the latter to form a separate arch 
between it and the right hilus (Fig. 10). 
In extreme cases it can form the entire 
right border of the cardiac silhouette. In 
the second oblique diameter in the pre- 
sence of an enlarged left atrium the bi-dia- 
phragmatic angle lies between the heart 
and spine shadow on deep 1 inspiration, but 
enters the heart shadow on expiration. 
Having established an enlargement in 
the left ventricle or the atrium, or both, 
it is not difficult to diagnose the valvular 
lesion responsible. Lesions other than val- 
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Á; 
In the majority of cases the most strik- 
ing change is the marked increase of the 


left median distance (Fig. 6). This is due 
largely to dilatation rather than hypertro- 
phy. The left lower arch becomes rounded 
and the cardiac cone assumes a horizontal 
position. Its border is raised from the dia- 
phragm. The great vessels appear to ride 
on the horizontal portion, giving a sil- 
houette variously termed “‘duck’’, “‘shoe- 
shaped” or “recumbent ovoid.” Pulsa- 
tions rapidly increase (pulsus celer). This 
is even more striking in the ascending 
aorta and can be easily made out in the 
second oblique position. The aorta ap- 
pears dense and dilated in all its diameters. 
The ascending aorta projects to the right 
of the shadow of the spine and the su- 
perior vena cava. 








. . f $ r I EE ai ~ Y ` ` 
Fıc. 5. Aortic stenosis. | Lay, - MITRAL STENOSIS 


, ; <-V- ) The signs of mitral stenosis have been 
vular causing left ventricular enlargement described elsewhere and include: 


must not be forgotten. (1) The heart is in the erect position 
and appears long and narrow (Fig. 


AORTIC STENOSIS 


In aortic stenosis (Fig. 5) the roentgeno- 
scopic observation 1s very important, be- 
cause the pulsations are characteristic. 
Their rate Soe pulsation is forceful. 
They increase gradually and are neither 
jerky nor weak. Hypertrophy is the pre- 
dominating change in the left ventricle 
and hence the left median distance is not 
greatly increased. The left lower arch is 
bulged. Even though there are no signs 
clinically of dilatation the cardiac apex on 
the roentgenogram is often spread, a find- 
ing which is definite evidence of dilatation. 
There is also described an associated occa- 
sional dilatation of the ascending aorta 
even when there is no insufficiency. The 
explanation given for this by Volhard and 
quoted by Assmann is that “This post- 
stenotic dilatation represents the hydraulic 
explosive effect from the forcibly propelled 
compressed blood jet on the stagnating , 
column of the great vessels.” Fic. 6. Aortic insufficiency. | 
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The left border is straight, the 1n- 
cisura is filled out by the pulmon- 
ary artery and the left auricular 
appendage. 

The left median distance in un- 
complicated cases is small. 

The aortic shadow is insignificant 
or entirely hidden in the shadow of 
the spine. 

The second left arch (pulmonary 
artery) joins the aortic knob high 
up. 

The pulmonary artery is increased 
in prominence. 

The right auricular curve is elon- 
gated and joins the aorta or super- 
ior vena cava higher than nor- 
mally. 

The hilus regions are mcreased. 
The enlarged left atrium encroaches 
upon the retrocardiac space. 

The esophagus is sometimes dis- 
placed. 

The angle of bifurcation of the 
trachea is sometimes increased due 
to the enlarged left auricle. 





Fic. 7. Mitral stenosis. 


/ 
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Fic. 8. Mitral insufficiency. 


MITRAL INSUFFICIENCY 


The mitral configuration which is so 
constant for all mitral lesions is main- 
tained. In its pure form or where it pre- 
dominates markedly mitral insufficiency 
can scarcely be confused (Fig. 8). The left 
median distance is increased. This is due 
to left ventricular enlargement. The trans- 
verse diameter now either approaches or 
exceeds the longitudinal, a finding which 
is characteristic. Even though the incisura 
is filled out by the enlarged left auricular 
appendage and the pulmonary artery, it 1s 
partially restored by the dilated and hyper- 
trophic left ventricle. This is especially 
true of mild or early cases. In old or ad- 
vanced cases the incisura might be re- 
placed by an outward convex shadow 
which is referred to the dilated pulmonary 
artery. Another quite characteristic find- 
ing is that the curve of the basal part of 
the left ventricle is more marked than it 
is in the apical part. In the second oblique 
view the silhouette is rounded because all 
the chambers are enlarged (Fig. 9). 


COMBINED MITRAL STENOSIS AND 
INSUFFICIENCY 





The silhouette varies according to the 
lesion predominating. Stenosis is espe- 
cially indicated by a marked dilatation of 
the left atrium, a small left median dis- 
tance, a long narrow heart and a well- 
marked third left arch. Predominating 
insufficiency 1s suggested by an increased 
left median distance, an outward convex 
shadow replacing the incisura, a rounded 
silhouette in the second oblique view (Fig. 
g) and in those cases where the transverse 
diameter approaches or exceeds the longi- 
tudinal. 


ASSOCIATED MITRAL AND AORTIC LESIONS 
ate atai le U I acta tbe rene So ee to 


These combinations are common and 
various silhouettes are produced which are 
intermediary and which depend upon the 
predominating lesion. A mitral lesion gives 
a monotonous upright silhouette. To this 
is added the changes produced by the 
aortic lesion. Hence with an associated 
aortic insufficiency, as pointed out by Groe- 





Fic. 9. Mitral insufficiency in the second oblique 
view. The silhouette is rounded. 
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Kic. 10. Mitral stenosis and insufficiency and aortic 
insufficiency. The left atrium forms a separate 
arch (arrow) above the right atrium. 


del, the heart is partially oblique due to 
the mitral lesion and presents a special 
projection to the left due to the aortic in- 
sufficiency, giving a “‘stair-step”’ left bor- 
der (Fig. 10). If aortic stenosis is present 
it can usually be detected by the character 
of the pulsations. 


CONCLUSIONS 


The roentgenological findings in lesions 
of the valves of the left heart produce 
rather definite silhouettes. In some lesions 
this silhouette is characteristic, but in 
every case the diagnosis should be made 
with this reservation—‘‘provided the his- 
tory and clinical findings favor, or at least 
do not oppose”. However, the experienced 
roentgenologist should not hesitate to af- 
firm his opinion, for many times when the 
clinical findings are confusing or suggest 
only one lesion, the roentgenological find- 
ings suggest a combined lesion.* 


* For discussion see page 405. 
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A CLINICAL AND ROENTGENOLOGICAL STUDY OF 
THE AORTA, WITH SPECIAL REFERENCE 
TO LUETIC AORTITIS* 


By AUBREY O. HAMPTON, M.D., and T. DUCKETT JONES, M.D. 


BOSTON, MASSACHUSETTS 


ONSIDERABLE divergence of opin- 
ion with regard to the aorta has existed 
between clinical observers and experimen- 
tal workers. It is recognized that the size 
of the aorta in the living differs from meas- 
urements taken at the post-mortem table. 
The lack of direct measurements of the 
aorta in the living is partially responsible 
for these varied opinions. Even though it 
may be admitted that direct measurement 
of the aorta is impossible by roentgenologi- 
cal methods, it seems reasonable to at- 
tempt measurement of the supracardiac 
shadow as near the aorta as possible. Such 
an indirect estimation of the aortic width 
both in the normal and abnormal seems 
necessary in order to avoid errors in judg- 
ment, yet no diagnostic procedure can be 
sufficiently standardized to offset the ne- 
cessity of experience. It is our purpose to 
present a series of cases representing nor- 
mal and abnormal aortas studied by a 
method which we believe to be practical. 
It was the practice at the Massachusetts 
General Hospital prior to 1926 to study the 
supracardiac shadow by a combination of 
posteroanterior teleroentgenograms and 
ordinary roentgenoscopy. The roentgeno- 


scopy consisted of observations of the size, 


\ shape and pulsations of the upper medias- 


( tinal shadows in various views together 
‘with tracings both in the posteroanterior 
Jand first or right oblique positions. The 
jusual type of roentgenoscope was used 
with a target screen distance of about 25 
‚Inches and the films were taken at a 7 foot 
/ target film distance. No attempt was made 
) to separate the supracardiac shadow into 
)its component parts in either view. 


The roentgenoscopic tracings in the 
posteroanterior position were as true as 
possible and usually followed the external? 
border of the aortic pulsations insofar as/ 
they could be seen. The patient was then? 
rotated towards the right so that the right ( 
nipple approximated the center of the‘ 
screen and the sagittal plane of the patient 
was at an angle of from 30° to 45° with the ? 
central beam from the tube. The correct 
position in this maneuver is actually ob- | 
tained not by measurements in degrees but | 
by observing the supracardiac shadow as | 
the patient is rotated towards the right till 
the position is such that the ascending and 
descending aorta near the arch seem to | 
superimpose, or in other words, the position | 
is considered correct when the ascending | 
and descending aorta approximates the 
shadow of the vertebrae and are in their 
narrowest projection. A tracing is then 
made to outline the anterior border of the 
dorsal vertebrae and the total supracardiac 
and cardiac silhouette as originally de- 
scribed by Holzknecht! in 1900. 

An interpretation of the supracardiac 
shadows thus obtained by teleroentgeno- 
gram and tracings consists principally in 
deductions depending upon the following: 

(a) Observations of the heart shadow as 
to size and shape (Holmes and Ruggles’; 
Ledbetter, Holmes and White®; Martin‘). 

(b) Measurement of the total supracar- 
diac shadow at its widest point above the 
meee avn Ga o, and if they 
total exceeds 6 cm. and is not explicable by 
tortuosity of the aorta, obesity, high dia- 
phragm or a mediastinal mass, the aorta isj, 
thought to be dilated. 


—_—_ — 


* From the X-Ray and Cardiac Laboratories of the Massachusetts General Hospital, Boston, Mass. Read at the Thirtieth 
Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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(c) Review of notes made during roent- 
genoscopy as te pulsations, size and shape 
of the aortic region. 

(d) Comparison of the tracings, 1.ê., 1f 
the oblique tracing is not noticeably smaller 
than the posteroanterior or if it does not 
appear as a narrow truncated cone which 
will not superimpose upon the postero- 
anterior tracing, the aorta is thought to be 
dilated. 

The errors in the above method are nu- 
merous and the accuracy of the deductions 
are in direct proportion to the experience of 
the observer. It is remarkable how accurate 
the experienced have been and it is for this 
reason that we hesitate to criticize the 
method. The sources of error may be briefly 
tabulated: 

(a) Inability to determine a site of measure- 
ment of the posteroanterior projection 
which is consistent. 

(b) Inability to superimpose the aorta on 
anatomical grounds, since the aorta in 
most instances deviates from a single 
plane. 

(c) Error in degrees of rotation, since the 
narrowest supracardiac silhouette, accord- 
ing to Frik, is obtained when the patient 
is rotated to 30°, in which position the 
aorta is partially obscured by the vertebral 

* shadows. 

(d) Confusion in differentiating the posterior 
mediastinum or space of Holzknecht from 
the similarly radiant trachea and main 
bronchi. 

(e) Haziness of the posterior mediastinum due 
to superimposed hilus and pulmonary 
vessel shadows. 


In view of the above possibilities of error 
and in order to facilitate more accurate 
tracings and more perfect posing of the 
patient for the teleroentgenograms in 
various positions, it was thought desirable 
to install a roentgenoscope suitable for 
examinations at a_7 foot tube-screen dis- 
tance. Such an apparatus was recon- 
structed in 1926 from an old Snook roent- 
genoscope. Since that time 7 foot films 
have been taken with considerably more 
ease and accuracy of position though the 
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fluorescent light is not so good as that ob- 
tained at 25 inches. Adequate protection 1s 
obtained by lead diaphragms limiting tube 
rays to the size of the roentgenoscopic 
screen. It was found impracticable to 
utilize the diaphragm shutters in the study 
of local areas but the tube position can be 
controlled with ease. The cases here pre- 
sented have been studied with this appara- 
tus, and the possibility of accurate 
positions, together with the suggestions 
made in recent literature, has encouraged 
more detailed studies of the heart and 
aorta in the oblique views. Since 1926 
many heart studies have consisted of both 
right and left oblique teleroentgenograms 
and 7 foot tracings. The information 
obtained from the second oblique position 


seems most encouraging and it is with this - 


view that we are primarily concerned. 
Under direct roentgenoscopic observa- 
tion the second or left oblique position of 
the patient can be obtained with little 
difficulty. The patient is simply rotated to 
the left with the left nipple approximately 
in the center of the back of the roentgeno- 
scopic screen until the bright space behind | 
the ascending aorta and below the aortic 
arch is most clearly seen. The right arm is 
then brought forward over the top of the 
screen. The examiner grasps the extended 
right wrist of the patient as it extends 
toward him and rotates the arm medially 
as it is pulled upward and forward. This 
maneuver results in drawing the scapula 
forward and upward and causes the right 
intercostal spaces to widen, thus giving the 
maximum clarity of vision of the aorta 
insofar as it 1s visible. One is particularly 
impressed with the clear bright space be- 
hind the region of the ascending aorta and 
below the aortic arch which we have 
pleased to call the aortic window. In the 
cases of arteriosclerosis observed, the aorta 
appears visible and the aortic window is 
obviously not far removed from the pos- 
terior limit of the ascending aorta, while 
the anterior limit of the aorta seems quite 
clearly defined against the bright space of 
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lic. 1. Arteriosclerotic aorta. Posteroanterior view. 


the right lung. The course of the normal 
aorta is traced with more difficulty, yet it is 
believed that the aortic window and the 
anterior border of the ascending aorta can 
be easily identified, and since this, the ap- 
parent anatomical location of the clinically 
Important ascending aorta, can be localized 
it is thought practical to try to measure it. 

The two points selected are anterior and 
posterior; the anterior being at the junc- 
tion of the upper and lower arcs seen clearly 
outlined against the radiant right lung, the 
upper arc probably representing the as- 
cending aorta and the lower the right 
auricle; the posterior is selected by follow- 
ing the short visible portion of the ascend- 


ing aorta in the region of the aortic arch 
downward to its intersection with the 


faintly defined heart silhouette. This pos- 
terior point is (although sometimes difficult 
to locate) thought to be in the anatomical 
location of the left branches of the pul- 
monary artery and is usually seen to be on 
a line approximately in the central axis of 
the trachea and about 2 cm. below the 
apex of the angle formed by two main 
bronchi at the bifurcation of the trachea. 
In some cases a radiant angle is seen at this 
point but 1n most instances the point is 
dense and irregular, probably representing 
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branches of the pulmonary artery. Meas- 
urements taken from these two points have 
been tabulated and compared with the 
method of Reich’? and Assmann,! together 
with the total supracardiac dullness meas- 
ured in the posteroanterior teleroentgeno- 
gram. 

The method of Reich is briefly as follows: 
The anterior point of measurement is se- 
lected slightly above the junction of what 
appears to be the ascending aorta and right 
auricle at the level of the termination of the 
right main bronchus. A horizontal line 
connects this anterior point with the line 
of the anterior wall of the right main bron- 
chus. According to Assmann this measure- 
ment reveals a normal average of about 4.5 
cm., but Assmann intimates that such a 
standard should not be accepted until a 
large number of normals have been meas- 
ured and he also claims that the measure- 
ments are difficult due to the confusing 
shadows of the sternum superimposing 
upon the radiant right main bronchus. In 
the cases we have measured by this method 
a wide variation in the normal and abnor- 
mal has been noted. It seems more ac- 
curate to select a point for the posterior 
limit of measurement which is nearer the 





Fic. 2. Right anterior-oblique view. Showing visi- 


bility of arteriosclerotic aorta. 
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central axis of the thorax and the sagit- 
tal plane of the aorta. The variations from 
the normal established by Assmann may in 
part be due to errors in position of the pa- 
tient since we made no attempt to place the 
patient at a specified angle with the central 
beam of the tube. The measurements made 
in a selected group may be briefly tabulated 
as follows: 
Aortic MEASUREMENTS 
17 Arterioscleratic Cases 
No Dilatation 


29 Leutic Cases 
Aortic Dilatation 


Average Average 
Reich (Aamann. el Citisisccaccavivavss- 42 cm, 
Ascending atta... 7.8 Ciroo occ dn aves 5.6 cm. 
Bre taneaue cae Se. eee Ter TETE Se Sith 
Anteropostenor.. 7.0 CMs. 6scc.saaea cw 6.2 cm. 


It is noted from the above table that the 
Reich? measurement is above the suggested 
normal, and that the average Reich 
measurement of the arteriosclerotic aorta 1s 
below the normal suggested by Assmann! 
but the difference between the normal and 
abnormal is only 1.1 cm. (It is further noted 
in a review of the complete table of meas- 
urements that the high and low limits of 
the dilated aorta measurements after the 
method of Reich are considerably wider.) 

In the second line of the table marked 
“ascending aorta” we present the average 
measurement of the dilated aorta and the 





Fic. 3. Luetic heart diease. Posteroanterior tele- 


roentgenogram. 


Study of the Aorta 393 





Fic. 4. Dilatation of aorta in luetic aortitis. Left 
anterior-oblique position with typical measure- 
ments. 


average of the arteriosclerotic aorta. It 1s 
here noted that the difference between the 
sclerotic and dilated aorta of lues amounts 
to 2.2 cm., suggesting a greater margin of 
differences than that found in the Reich 
measurement. 


It is further interesting to note from the 
table that the anteroposterior and arch 
measurements in the group of dilated 
aortas are greater than the accepted 
normal, viz., 6.0 cm. and 3.5 cm. respec- 
tively. 

The material chosen consists of 120 
cases which have been studied roentgenolo- 
gically as outlined above. The far greater 
number of cases was obtained by including 
those patients seen in the cardiac clinic, 
out-patient department, or on the wards of 
the Massachusetts General Hospital, in the 
past two years, with a clinical impression 
of luetic disease of the aorta, and on whom 
roentgen studies had been made or could 
be made in the past several months. This 
selection resulted in 84 cases; 19 other cases 
were chosen because of the roentgen find- 
ing of aortic dilatation and the remaining 
17 cases, chiefly arteriosclerotic, because 
there was no aortic dilatation. The total 
number of cases found by roentgen examin- 
ation to have aortic dilatation was 86 out 
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of the 120 cases, while those without dila- 
tation totaled 34. 

Of the 86 cases exhibiting dilatation of 
the aorta by roentgen examination, 67 
must be considered luetic in origin, having 
been found to present the syndrome of 
luetic aortic disease. The more important 
data concerning the remaining 19 cases 
may be summarized as follows: 


Non-Luetic Aortic Ditatation (19) 


s Sec PG sine aces cel Cas 6 
A 
Hypertension (19) Ta | ilai i o PO 4 
MENO ao a gaa 9 
Positive Wassermann.................. 4 
Aortic regurgitation................... 7 
Clinical Diagnosis 
Fiypore iry osinn 5 
Hypertension and arteriosclerosis. .... . 12 
Rheumatism and hypertension. ........2 


The cases chosen at random, because of 


aortic dilatation by roentgen examination, 
all were found to have hypertension. Thir- 
teen of the cases had systolic blood pressure 
above 170. Itis evident from such findings 
that hypertension, per se, a common 
roentgen finding in cases with aortic dilata- 
tion, adds much difficulty where a differen- 
tial diagnosis is necessary. Aortic regurgi- 
tation was present in 7 cases, and 4 had 
positive Wassermann reactions. Only one 
case had aortic regurgitation, a positive 
' Wassermann reaction and hypertension, 
the usual luetic syndrome clinically. This 
patient gave a frank rheumatic history. 
In 3 of the cases there was a question of 
luetic aortic disease, but this impression 
was secondary to hypertension and arterio- 
sclerosis. 

Luetic Group. This series consists of 
84 cases studied because of the clinical 
diagnosis. In 67, or 79.8 per cent, of the 
cases definite aortic dilatation was found 
by roentgen examination, and this is called 
the diagnostic agreement group. The re- 
maining 17 cases, or 20.2 per cent, were 
considered to have aortic shadows within 
normal limits. The outstanding clinical 
findings may be summarized by the follow- 
ing tables: 
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Aortic DILATATION BY X-Ray—CLINICALLY 


Luetic—67 . 


AMCUTYSING 5.6 raias 12 
Wassermann positive...... 49 
Normal blood pressure. . . . 35 
1S0-170. ..15 
Hypertension.............32 f 170-190. ae 
190+ 9 


Aortic REGURGITATION—44 


1. 20 with positive Wassermann and hypertension 
. 13 with positive Wassermann and normal pres- 
sure 
3. 6 with negative Wassermann and hypertension 
4. § with negative Wassermann and normal pres- 
sure 


to 


a 
- 


No Aortic DILATATION By X-Ray 
Ciinicat_y Luetic—17 


Aortic regurgitation....... 14 
Wassermann positive...... 16 
I §0-170 6 
Hypertension ...64466 cas axs I] : 170-190. ...4 
OF serasi 
Wassermann positive, hypertension and aortic 
PORNO A 65 beh evndedewkes uw aaa 9 
Subacute bacterial endocarditis............. I 


The percentage of cases in the group with 
diagnostic agreement between the clinical 
and roentgenologic studies, showing a posi- 
tive Wassermann reaction, aortic regurgi- 
tation and hypertension is striking. The 
Wassermann reaction is positive in about 
three-fourths of the cases, aortic regurgita- 
tion in almost three-fourths, and hyperten- 
sion in about one-half. 

Sixteen of the 17 cases considered as 
having luetic disease of the aorta clinically, 
without confirmatory roentgen evidence, 
had positive Wassermann reactions, 14 
had aortic regurgitation, and 11 had hyper- 
tension; 9, over one-half, had positive 
Wassermann reactions, aortic regurgita- 
tion, and hypertension. One interesting 
case was diagnosed clinically as having 
subacute bacterial endocarditis with luetic 
aortitis as a background. Lack of aortic 
dilatation by roentgen examination was 
contrary to this opinion. The absence of 
the finding of aortic dilatation in these 
cases is extremely important. While we do 
not suppose that it is impossible for an 
aorta to be visible within normal limits, 
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and at the same time have luetic disease, 
yet the percentage of agreement (79.8 per 
cent) is encouraging, even should a portion 
of the remaining group ultimately exhibit 
aortic dilatation by roentgen examination 
or have luetic disease proved by autopsy. 

Of the series of 34 cases included in our 
study of the aorta, the measurements of 
which would appear to be within normal 
limits, 17 were arteriosclerotic, and 17 
composed the disagreement portion of the 
luetic group. The latter have been sum- 
marized previously. In the 17 arterio- 
sclerotic cases there were 6 with hyper- 
tension; 3 with systolic blood pressure 
between 150 and 170; and 3 above 170. 
Only one case had aortic regurgitation, and 
3 had positive Wassermann reactions. 
There was no variation between the aortic 
measurements of the arteriosclerotic cases 
and those clinically considered as luetic, 
but lacking roentgenologic confirmation. 
The age groups were as follows: 5 under 
forty years; 24 between forty and sixty 
years; and 5 over sixty years. The group is 
consequently well above early adult life, or 
better, it is comparable to luetic aortic 
disease age. 


SUMMARY 


1. The method of study of the aorta now 
in use at the Massachusetts General 
Hospital is presented. 

2. This method, we believe, is valuable 
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in determining the presence or absence of 
aortic dilatation. 

3. Roentgenoscopy at a 7 foot tube- 
screen distance is considered a valuable 
adjunct to accurate positions for the 
teleroentgenogram. 

4. Teleroentgenography in the left or 
second oblique position has been found to 
give valuable evidence of aortic dimen- 
sions. 

5. The points of measurement selected 
are described, and are thought to be of 
practical application. 

6. Measurements of the aorta in cases 
thought to have sufficient clinical and 
roentgenologic basis for dilatation, com- 
pared with those measurements of arterio- 
sclerotic aortas, seem to justify the de- 
duction of a normal and abnormal average. 
The arteriosclerotic ascending aorta was 
found to average 5.6 cm., while the dilated 
aorta group averages 7.8 cm. 

7. Arteriosclerosis usually renders the 
aorta measurable. 

8. The roentgenological and important 
clinical findings in 120 cases are presented. 

g. There was agreement clinically and 
roentgenologically in 79.8 per cent of the 
luetic group. 

10. The differential diagnosis in cases 
found by roentgen examination to have 
aortic dilatation depends upon clinical and ` 
other roentgen findings.* 


* For discussion see page 405. 
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THE VALUE OF ROENTGENOLOGIC STUDY OF THE 
ESOPHAGUS AND BRONCHI IN CASES OF HEART 
DISEASE, ESPECIALLY MITRAL DISEASE* 


By RALSTON PATERSON, M.D. 
Section of Roentgenology, The Lockwood Clinic 
TORONTO, CANADA 


Tae value of roentgenology of the heart 
has always been debatable. For the 
average observer the criteria of differential 
diagnosis have never been sufficiently 
clearly defined, though there have been 
those whose knowledge of cardiac roent- 
genography, founded on considerable ex- 
perience, has been both accurate and 
valuable. Recently, however, there have 
been attempts to define more sharply the 
dominant features of various types of heart 
disease, as the work of Steel,‘ Rigler,’ 
Wheeler,'!® and others, would indicate. The 
effort is directed not so much towards add- 
ing to the numerous methods of clinical 
approach to the solution of heart problems, 
but towards establishing the roentgen diag- 
nosis on a sufficiently firm footing to be 
able to make a complete diagnosis inde- 
pendently, yet with sufficient certainty, 
and thus to afford corroborative evidence 
of the clinical diagnosis. Some of the recent 
work merely stresses the salient features of 
‘altered heart contour as already worked 
out by Vaquez and Bordet,’ and others of 
the older masters of cardiac roentgeno- 
graphy. 

More recent work, however, attempts to 
establish new methods of approach to the 
problem. The first of these depends on the 
fact that the bronchi, especially the left 
bronchus, bear a relation to the upper bor- 
der of the heart, and may become deformed 
in certain types of heart disease. This was 
not stressed as of clinical significance until 
it was pointed out by Steele and myself,’ 
though purely academic references had 
been made toit. The differential diagnostic 
value of this point is one which I would like 
to emphasize. 


Secondly, Rigler has shown that by 
using the esophagus to map out the medias- 
tinum, an extremely accurate conception 
of the pathological conditions of the hori- 
zontal and descending aorta can be ob- 
tained. He points out that the posterior 
surface of the esophagus maintains an in- 
timate relationship to the anterior surface 
of the aorta. This author and several 
other writers have emphasized the value of 
esophageal mapping as an indication of the 
size of the auricle in mitral disease. 

I believe that by taking note of both 
esophagus and trachea, it is possible to 
differentiate active mitral disease from 
other forms of heart disease with more 
certainty than by study of roentgenograms 
made in the ordinary anteroposterior and 
oblique positions, or even by the most 
elaborate system of correlated measure- 
ments. Patients with mitral disease, 
whether stenosis or incompetence, sufh- 
ciently advanced to give symptoms show 
cece of EE Paras enlarge- 
ment and evidence of relative enlargement 
of the left auricle as shown by one, or all, 
of the following signs: some protrusion of 
the shadow of the left auricle beyond the 
right border of the heart, deviation of the 
esophagus to the right and backward (or 
rarely, to the left and back), and deviation 
of the left bronchus upward. These signs 
are not found in other types of enlarged 
heart. 

Alteration of the heart contour may not 
be present when the only evidence of disease 
is the mitral murmur, i.e., in completely 
compensated, healed cases. A series of 
cases was studied in which the presence of a 
presystolic murmur was discovered and a 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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history of previous rheumatic fever ob- 
tained during routine examination, but in 
which there was absolutely no evidence of 
heart embarrassment. In those cases no 
alteration of heart contour was noted 
roentgenologically. 

No complete roentgenologic evaluation 
of heart conditions can be made from films 
alone—even with oblique and lateral 
views. Roentgenoscopic examination 1s 
necessary fo Wetec ne Te puleetion of i 
various chambers and the interrelationship 
of such pulsations. There are many ways of 
suitably carrying out an examination with- 
out undue extravagance in films. The fol- 
lowing is offered merely as a suggestion. 
The patient should be examined under the 
roentgenoscope in all positions by rotating 
him slowly; an idea of the contour and of 
the relative size of the various chambers 1s 
thus obtained; as far as possible, the time 
relations of the auricular, ventricular and 
aortic pulsations are determined. Then the 
esophagus should be examined in the an- 
teroposterior, both anterior-oblique posi- 
tions and laterally. The patient is given a 
moderately thin barium mixture through a 
drinking tube or straw and asked to keep 
on drinking this as fast as possible. Or- 
dinarily a true picture of the esophagus 
is not obtained if a solid or semi-solid m1x- 
ture is used as when examining for obstruc- 
tion. Using fluid the whole esophagus fills 
naturally and any impressed pulsations 
from the back of the heart or the front of 
the aorta are observed, and any deforming 
masses in the mediastinum are noted. 
Following the roen tgenoscopic examination 
a single posteroanterior teleroentgenogram, 
using flash technique, and a single lateral 
roentgenogram are taken while the patient 
is actually drinking this fluid barium mix- 
ture. If able to do so, the patient sits up, 
and the question of breathing is not con- 
sidered, as it automatically assumes a mean 
position between inspiration and expira- 
tion. In addition, localized roentgenograms 
of the area occupied by the bronchial angle 
of the trachea are taken in the postero- 
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anterior and the left anterior-oblique posi- 
tions. If the aorta is also being studied, a 
complete left anterior-oblique view should 
be taken. The bronchi are not always suc- 
cessfully visualized in stout patients; in 
certain cases the injection of a little lipiodol 
by some simple method, in order to visual- 
ize the bronchial angle, is justifiable. De- 
tails of the successful use of this method in 
such a case have already been reported.’ 
The first consideration is the size and 
contour of the heart. Roentgenologically 
the degree of enlargement of a heart may 
be estimated in several ways. An estima- 
tion on sight of the heart size, based on 
experience, taking cognizance of the pa- 
tient’s build and type, is probably fully as 
valuable as more technical methods. The 
common rule of thumb that in the normal 
heart the transverse diameter should not 
exceed one-half the internal transverse 
thoracic diameter has been shown by 
Karshner and Kennicott? to be “grossly in- 
accurate.” Van Zwaluwenburg’s method’ 
of calculation by comparing the P.o.p. 
(product of the long and short diameters) 


with a known normal for the weight of the ` 


patient, is simple and sufficiently accurate. 
Hodges and Eyster! have made valuable 
tables for the normal heart by evaluation 
of the area of the heart shadow as seen in 
posteroanterior orthodiagrams. 
it is believed by some that a teleroentgeno- 
gram is not so accurate as an orthodiagram, 
yet the consensus of opinion seems to be 
that, if correctly taken, it is accurate 
enough for the purpose and much easier to 
obtain. 


hearts more than 7 sq. cm. above normal | 


have a 3 to 1 chance, those over 14 sq. cm. 
a 10 to I chance of being pathological—a 
very useful guide. I know of no computa- 
tions showing what percentage of patholo- 
gical hearts show enlargement, but experi- 
ence indicates that very few diseased hearts 
withactive symptoms remainof normal size. 

The so-called “mitral”? shape of heart 
in which the upper transverse diameter 
is increased and the pulmonary and 
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Fig. 1. Posteroanterior roentgenogram of the thorax, 
showing the typical “mitral” configuration of the 
heart, some evidence of the border of the left 
auricle beyond the normal right border of the heart 
and distortion and deviation of the left bronchus 
(the latter artificially outlined but quite visible 
in the original film). The films were taken during 
an acute recurrent attack of rheumatic fever 
with the patient actually decompensated. 


auricular curves on the left emphasized 


(Fig. 1) is well known, is always sug- 


gestive of mitral disease, and invites further 
investigation. In both stenosis and incom- 
petence there is some relative enlargement 
of the left auricle if the heart is actually 
embarrassed even to a minor degree. Steel,’ 
in his excellent article on the mitral heart, 
has emphasized this constant auricular 
dilatation. Most of the signs to be de- 
scribed depend upon this fact. In the rare 
cases of uncomplicated stenosis, the left 
ventricle does not enlarge. 

The left auricle lies not to the left, but 
directly posterior, occupying the base of 
the heart, and any enlargement can be 
appreciated in either left or right anterior- 
oblique roentgenograms as a protrusion of 
the upper portion of the back of the heart 


Kic. 2. Posteroanterior roentgenogram of the heart 
only, showing projection of the shadow of the 
left auricle to the right to a marked extent and 
enormous widening of the tracheobronchial angle. 
The patient gave a history of thirty years’ re- 
current attacks of heart failure, commencing with 
rheumatic fever, had an enormous heart, and 
clear-cut clinical evidence of mitral stenosis and 
incompetence. The auricle was fibrillating 
(checked by electrocardiogram). 


into the posterior mediastinal space. Steel 
states that there is a relative enlargement 
of the right ventricle as well, caused by 
back pressure through the lungs; this is 
especially noticeable in cases predomi- 
nantly stenotic. This right ventricular en- 
largement rotates the heart towards the 
left, bringing the posteriorly dilated auricle 
to the right; the shadow of the right border 
of the left auricle then shows as an addi- 
tional abnormal curve on the right border‘ 
of the heart shadow in the posteroanterior 
view (Figs. I and 2). 

The next consideration is the position of 
the esophagus. The use of barium in the 
esophagus to outline the posterior border of 
the heart and the anterior border of the 
thoracic aorta is not new, but until recently 
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Fic. 3. Posteroanterior and right anterior-oblique 
tour of the esophagus. 


has been of little but academic interest. 
Actually the method appears to me to offer 
unusual possibilities as a routine method of 
determining alterations in the contour of 
the posterior border of the heart and to be 
more accurate than a study of films 1n the 
oblique position. 

The normal esophagus, examined by 
fluid barium, as seen in the posteroanterior 
position, is a wide tube traversing the mid- 
thoracic line, showing clearly on its left the 
indentation of the horizontal arch of the 
aorta. Just above the diaphragm the 
esophagus passes to the left to the esopha- 
geal hiatus of the diaphragm. Normally, 
as observed laterally or in the right 
anterior-oblique position it closely follows 
the curve of the front of the spine without 
particular indentations (Fig. 3). 

In cases of mitral disease the combined 
posterior dilatation and right rotation of 
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roentgenograms showing the normal position and con- 


the auricle is evidenced and mirrored ac- 
curately by the resultant deformity of the 
esophagus. The auricle occupies about the 
middle third of the posterior part of the 
heart, and in this segment is in direct con- į 
tact with the anterior surface of the esopha- | 
gus. As the auricle enlarges the esophagus § 
rides up on the dilated chamber and shows 
a definite, smoothly curved displacement 
and compression (Fig. 4) in which the pul- 
sation of the auricle may be clearly seen. 
Essentially this displacement is backwards, 
but, possibly owing to the resistance offered 
by the central mass of the spine, the eso- 
phagus practically always passes to one 
side or the other; usually it passes to the 
right (Fig. 5) presumably as a result of the 
rotation already mentioned, but occasion- 
ally it passes to the left (Fig. 6). I have 
also seen it remain directly posterior and 
be compressed up against the spine in a 
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Hic. 4. Lateral roentgenogram of the esophagus 
showing the backward displacement which re- 
sults from enlargement of the left auricle. This 
was a clinically definite case of mitral stenosis 
and incompetence—predominantly incompetence 

of five years’ duration. The auricle was fibrillat- 

ing (checked by electrocardiogram). 





case with an enormous left auricle (Fig. 7). 

The last consideration is of the deviation 
of the trachea. The bronchial angle at the 
bifurcation of the trachea in the normal 
individual has been shown by Stoerk,’ 
from anatomical studies, to vary from 58° 
to 78°; I have elsewhere® shown that the 
normal, from a roentgenologic point of 
view, varies from 40° to 70°. The average 
angle was 58° and the maximum angle, 
even in stout individuals, did not exceed 
70°. The right bronchus makes a very 
small angle with the trachea; the left bron- 
chus turns off at an acute angle and passes 
in a straight line towards the left hilus, 
passing under the aortic arch. It may turn 
slightly upwards or downwards just before 
dividing into its pulmonary branches. The 
left bronchus is more easily visualized in 
roentgenograms taken in the left oblique 
position (Fig. 8); the angle is reduced, on 
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the average, by an apparent 10° but the 
general contour is maintafned, and any 
alterations perfectly evident. This angle 
and this contour give important informa- 
tion regarding the contour of the upper 
portion of the base of the heart. 

Normally there is a small space between 
the left bronchus as it passes under the 
aortic arch and the upper surface of the 
auricle at the base of the heart. With 
auricular enlargement this space is elimi- 


nated, and the left bronchus rides on the 
auricle. With further enlargement, the 
bronchus is pressed upward about its mid- 
dle, where it passes free of the under sur- 
face of the aorta. This causes two changes: 
the bronchus is elevated as a whole, widen- 
ing the bronchial angle, and is distorted in 
that its normal straight contour develops 
an upward convex curve in the middle third 
(Figs. 1,2 andg). The bronchial angle may 
become 90° or more; in no case of well- 
developed mitral disease was it found to be 
less than 70° (the upper limits of normal) 
(Fig. 10). Stoerk,’ in the previously men- 
tioned anatomical studies, showed it to 
vary from 78° to 117° in cases of mitral 
disease. Clinically this is usually of no 
importance, although it has caused symp- 
toms due to bronchial stenosis, but it is a 
valuable diagnostic point. 

In the majority of cases of mitral disease 
the presence of fibrillation of the auricle 
can be appreciated roentgenologically. 
One has, of course, the same clue as the 
clinician, in that the heart is beating 
irregularly. With this clue the presence 
or absence of auricular pulsation trans- 
mitted to the column of fluid barium 
in the esophagus should be sought. Two 
alterations indicate fibrillation in the 
presence of heart irregularity. One is the 
complete absence of pulsation transmit- 
ted to the esophagus. The other altera- 
tion is that occurring with incompetence or 
with the more common double lesion. The 
non-pulsatile auricle registers the pulsation 
of the ventricle, presumably as the result 


\ XS 


Vou; XAT, No:4 


Esophagus and Bronchi in Mitral Disease 401 





Fio. S; 


Posteroanterior and right anterior-oblique roentgenograms showing the esophagus displaced back- 


wards and to the right and therefore showing the maximum evidence of deviation in the right oblique 
view. This was a case showing evidence of mitral inconpetence with a history of three years’ dura- 


tion. The auricle was fibrillating. 


of ballooning by regurgitant flow. This 
may be recognized because the auricular 
pulsation shown in the barium column does 
not precede, but follows upon ventricular 
pulsation and is synchrenous with the 
transmitted pulsation of the aortic and 
pulmonary cone. Where there is evidence 
of projection of the left auricle beyond the 
pulsation on the right border results. The 
upper pulse occurs during the influx of 
blood through the incompetent valve into 
the left auricle, while the lower pulse is that 
of the inert right auricle which merely 
rides on the right ventricle. This gives a 
distinct see-saw_effect on the right border 
and is pathognomonic of auricular fibrilla- 
tion in a heart with an incompetent mitral 
valve. 


The complete absence of all these criteria 
is strong evidence of the absence of active 
mitral disease; it is rare to find clear-cut, 
clinical, mitral disease which fails to show 
these signs of auricular enlargement. The 
question arises however, whether these ef- 
fects are not those due to enlargement of the 
heart as such and not specifically those due 
to a relatively enlarged auricle To investi- 
gate this, a number of cases in which the 
heart was markedly enlarged from other 
causes were studied. These included en- 
largements due to strictly aortic valvular 
lesions; to hypertension both benign and 
malignant; to toxic hearts such as post-influ- 
enzal myocarditis; to the toxic heart of 
hyperthyroidism (the so-called “‘goiter 
heart”); to congenital heart disease, and to 
pericardial effusion. In all of these the en- 
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Wrath 


lic. 6. Left oblique and posteroanterior roentgenograms showing the rare deviation of the esophagus to the 
left and backwards, and therefore giving the maximum evidence of deviation in the left oblique view. 
The patient gave a history of heart trouble of twenty-five years’ duration, commencing with rheumatic 
fever and showed clinical evidence of mitral incompetence. She also had a large goiter (note the 
deviation of the esophagus in the neck), but this was definitely non-toxic. 


largement of the heart was Grade 111 to Iv 
on a scale of Iv, yet there was never any 
evidence of duplicated right border or of 
tracheal deviation (Fig. 8). In some cases 
there was a suggestion of posterior devia- 
tion of the esophagus; this was never of the 
localized nature discussed here, but was 
rather a general backward deviation of the 
whole length; even so, it never occurred 
to the same extent relative to the heart 
size as it did in cases of mitral disease. 
What did occur was perhaps due to func- 
tional incompetence arising from carditis 
_with dilatation, for it was not seen at all in 
congenital hearts even when enormous. 
The maintenance of the bronchial angle 
was the more striking because ın these 


films the whole bifurcation lay directly 
behind the enlarged heart (Fig. 8) and con- 
trasted noticeably with the upward riding 
of the bronchus in mitral hearts. 

Two cases (both at first clinically sus- 
pected to be mitral cases) afforded an in- 
teresting commentary on this method. In 
one case the heart showed none of the 
above criteria of mitral trouble roentgeno- 
scopically, and proved almost certainly an 
initial attack of acute rheumatic carditis 
without any persisting valvular signs. The 
other was diagnosed roentgenoscopically as 
having some degree of tracheal and esopha- 
geal deviation, but notin proportion to the 
enlargement of the heart. It was suggested 
that, contrary to the first clinical impres- 
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Posteroanterior and lateral roentgenograms of the esophagus showing a displacement directly back- 


wards, with resultant compression of the esophagus against the spine. Same case as shown in Figure 


As, 


enlarged auricle. 


sion, from the roentgenologic point of view, 
this was not a true chronic mitral heart. 
The case was ultimately diagnosed clini- 
cally as one of subacute bacterial endocar- 
ditis of recent origin, with involvement of 
the mitral valve; the diminished degree of 
deviation was due to the fact that the 
lesion of the mitral valve had been effective 
for a short time only. 

These disturbances of the posterior me- 
diastinum by an enlarged left auricle are 
interesting not only from a differential 
diagnostic point of view, but from a clinical 
point of view, in that their demonstration 
roentgenologically may help, in individual 
cases, to explain symptoms not otherwise 
properly understood. The esophageal 
compression may be evidenced by dys- 
phagia. I have stressed particularly the 
deviation and distortion of the bronchus 


2. This patient also had clinical evidence suggesting lymphatic duct obstruction—possibly by the 


because of its significance in the diagnosis 
of mitral disease, but there is no doubt that 
the resultant compression may give signs 
on physical examination, or may result in 
symptoms very much resembling bron- 
chiectasis. In one interesting case observed 
the auricle was enormous and completely 
obiiterated the esophagus from before back- 
wards. There was also complete lymphatic 
duct obstruction in the thorax as evidenced 
by recurrent ascites and marked edema con- 
fined to the lower half of the body. It is 
possible that this also arose through pres- 
sure on the duct by the auricle. 


SUMMARY 


Roentgenoscopic examination in cases 
suggestive of mitral disease 1s incomplete 
unless the contour of the esophagus, as 
outlined by barium, is observed, and special 


404 Ralston Paterson APRIL, 1930 





Kic. 8. Left anterior-oblique roentgenogram of the Fic. 9. Left anterior-oblique roentgenogram of the 


chest showing a normal tracheobronchial angle chest showing widening of the tracheobronchial 
as visualized in that position. This shows main- angle and compression of the left bronchus pro- 
tenance of the normal in a case with a very large duced by an enlarged auricle. This shows how the 
heart from a cause other than mitral disease left oblique position brings out the bronchial 
(post-influenzal myocarditis). angle clearly. Same case as shown in Figure 4. 


roentgenograms are taken of the bronchi which cannot be obtained with as great 
at the bronchial angle. This gives definite certainty by oblique and lateral views only. 
information regarding the contour of the Patients with mitral disease sufficiently 
posterior and upper borders of the heart, advanced to give symptoms show evidence 





Fic. 10. Diagram showing the tracheobronchial angle and the conformation of the left bronchus in (4) 
an average normal heart; (B) a very large heart (pericarditis) not due to mitral disease, and (C) a case 
of combined mitral stenosis and incompetence. 
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of some degree of enlargement of the heart 
and evince ofte, or all, of the following 
signs: some protrusion of the left auricular 
shadow beyond the right border of the 
heart; deviation of the esophagus to the 
right and backwards (or rarely, to the left 
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and back); and deviation of the left bron- 
chus upwards. These signs are not found 
in other types of enlarged heart. 
Fibrillation in such hearts can sometimes 
be determined by roentgen examination 
independently of other methods. 
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DISCUSSION OF PAPERS BY DRS. WHITE; DANN, O’KANE, ANDREW AND WARREN; 
STEEL; HAMPTON AND JONES, AND PATERSON 


Dr. A. W. Crane, Kalamazoo, Mich. It is a 
matter of very great interest to get up to date 
on roentgenology of the heart. Just recently 
a revision of the Oxford Medicine has been pub- 
lished. Previously Sir James MacKenzie had 
written on the heart. This time we have the 
heart handled by one whom we all agree is 
one of the leading clinicians of the world, Dr. 
Henry A. Christian. The importance of this 
work lies in the fact that he discusses the value 
of the x-ray from the standpoint of a clinician. 
We have been working on the roentgenology 
of the heart for some thirty years. It 1s quite 
evident from reading Christian that he has 
really very little use for the roentgen examina- 
tion of the heart. I think that should make us 
pause. We should consider what it is that the 
clinicians want of us. Dr. Christian freely 
grants a superior accuracy of x-ray methods, 
that is, accuracy over methods of percussion 
in outlining the heart, but he says that there 
is no need of such accuracy. He has never 
found it of any value whatever to know slight 
changes in the size of the heart, either in diag- 


nosis, prognosis or treatment of a case. You 
will observe in our work today that the effort 
has been toward accuracy of outline and of 
size. Whether in the future there will be clini- 
cians who can make use of that increased ac- 
curacy 1s a question. At the present time evi- 
dently that is not so. 

At the same time that this work comes out 
we note that the American Journal of Medical 
Sciences has in it an article which is really a 
résumé of roentgenological and clinical obser- 
vations in 100 cases of heart disease. It is 
interesting to compare these two recent pub- 
lications. I know of course that we cannot 
take the required time now but we can con- 
sider one chapter of Christian’s work, namely, 
that on chronic myocardial disease, a term 
which he uses in preference to myocarditis, 
because he says there is no real inflammation 
of the heart muscles. In this disease, which he 
says constitutes over 60 per cent of the cases 
of heart disease entered at the Peter Bent 
Brigham Hospital, he states that there is no 
murmur present. Apparently even at the time 


>. 
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of the microscopical examination of the heart 
muscle there are no changes that the patholo- 
gist recognizes. There are few symptoms in- 
deed to indicate that there is anything pres- 
ent that could be called heart disease, yet the 
patient presents the clinical picture of heart 
disease, with cardiac insufficiency. The one 
characteristic of this disease is an enlargement 
of the heart, a hypertrophy, the muscle in- 
creases greatly in quantity, and yet is a very 
inefhcient muscle. If there were ever a con- 
dition where the roentgen demonstration of 
the size of the heart should be of value, it 
would be in chronic myocardial disease. Yet 
Christian seems to think that here methods 
of percussion are ample. It would seem, how- 
ever, as though the x-ray would really be of 
service in this condition and could actually 
aid the clinician in the diagnosis. 

I think this morning you have heard varied 
discussion about the size of the heart, but I 
did not hear anything to indicate that the 
size of the heart depended also on the weight 
of the individual and his height. Certainly 
the size of the thoracic cage cannot be used as 
an indication for the size of the heart. I think 
that the methods of Bardeen have fallen into 
an undeserved disuse because we can estimate 
truly only an increased size, a hypertrophy of 
the heart that is not massive, by estimating 
the actual volume of the heart in relation to 
weight, height and sex. If this were done I 
believe that the earlier stages of myocardial 


- disease could be detected in this way better 


than any other. 

Dr. White stated as his objections to the 
roentgen examination that it was of use only 
in advanced heart diseases, and did not indi- 
cate any of the beginning changes, but here 
is a class of cases constituting over half of all 
heart cases entered in the Peter Bent Brigham 
Hospital, in which it would seem that an early 
roentgen examination might demonstrate to 
an experienced clinician that actually this im- 
portant disease is in progress. 

Dr. F. J. Hopces, Madison, Wis. I think 
that Dr. Holmes is to be congratulated most 
particularly upon including Dr. White in the 
program because we have had the opportunity 
of seeing the clinician epitomized by a man who 
is certainly at the head of his field, taking 
stock of us out loud and without caring about 
stepping on people’s toes and I think that he 


has certainly hit the nail on the head very ac- 
curately in pointing out to us that we are over- 
enthusiastic in trying to arrive at numerical 
perfection in a field where such accuracy will 
never be attainable. 

Dr. White has thrown a scorching search- 
light on our work and has emphasized certain 
limitations of this method of cardiac study. 
If all of us were to thoroughly realize our 
limitations and to accept them as such, all of 
the fun and zest would be taken out of the 
roentgenological study of cardiovascular dis- 
ease. This morning’s papers show that roent- 
genologists are not willing to admit that cer- 
tain limitations of their methods are serious 
handicaps. The papers by Dr. Dann and Dr. 
Warren have shown new applications of roent- 
gen methods in the field of cardiology. I be- 
lieve that in the matter of size alone we have 
our greatest opportunity to contribute infor- 
mation concerning heart disease. 

I am very much pleased to know that Dr. 
White is installing orthodiagraphic apparatus 
of his own. At Wisconsin, we rely heavily 
upon orthodiagraphic methods and feel that 
they offer us the greatest amount of informa- 
tion that it is possible to obtain in a short length 
of time about heart disease. 

I feel that his experience will be similar to 
the experience of some of the cardiovascular 
men in Chicagowho have taken up this method; 
that at first he will be completely disgusted 
with his results, that his cardiac outlines will 
resemble a small school boy’s picture of a barn, 
but that gradually as he learns to accept a 
certain degree of accuracy without expecting 
numerical perfection, he will begin to lean 
more and more upon his orthodiascope as a 
method of convincing him of the presence or 
absence of heart disease in any one case. 

Dr. Crane mentioned the fact that height 
and weight and age must be taken into con- 
sideration in considering heart size. Undoubt- 
edly true, and I would simply like to call at- 
tention to a table which was published by Dr. 
Eyster in Radiology in 1927 which will also 
answer one of the points that Dr. Paterson 
brought up as to the number of times in which 
normal heart size by the Eyster tables is found 
in cardiac disease, otherwise demonstrable. His 
chart shows very graphically a base line with 
area measurements in normal individuals scat- 
tered uniformly up and down, seldom over 
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plus or minus 10 per cent and never over 15 
plus or minus. e It shows further that simple 
mitral stenosis gives an average of about 8 per 
cent plus, that the scatter never goes above or 
below 20 per cent. In other words, uncompli- 
cated mitral stenosis results in but slight in- 
crease in cardiac size. Combined mitral le- 
sions result in a variable degree of increased 
cardiac size, averaging a 30 per cent increase. 
Aortic lesions result more uniformly in marked 
increase in size. In the case of multiple valvular 
lesions involving two or more valves, no cases 
fall within the normal range and the average 
degree of enlargement is just about plus 70 
per cent. 

Dr. Crane brought up the question of the 
relation of myocardial disease to heart size. 
Eyster has shown a wide range of variation in 
heart size in cases with myocardial disease, the 
average being an increase of 25 per cent over 
the normal. 

I think exactly as Dr. Crane does, that age, 
height and weight should be taken into con- 
sideration just exactly as these criteria are 
considered in the estimation of basal metabo- 
lism and just as the surgeon disregards a very 
slight variation from the normal and erects 
rather loose boundaries between the normal 
and the pathological case, so we think that 
heart size determination will never become 
mathematically accurate but nevertheless may 
be of very considerable clinical value to the ex- 
aminer. 

Dr. Howard E. RuccLes, San Francisco, 
Calif. It is rather surprising that of all the 
internal organs, the heart, which is the most 
accessible to direct examination by x-ray, has 
been the last to be studied intensively, and 
there is still much to be done. We are now 
getting well into the matter of measurement, 
size and form. There is still the field of func- 
tion which is as important in cardiology as it 
is in gastroenterology and that is what we 
must look forward to. There is a great deal 
to be done in the matter of observing the heart 
in action, both under conditions of rest and 
after exercise, which will undoubtedly give us 
valuable information that we are missing at 
the present time. 

There is an article by Palmieri in a recent 
number of Acta Radiologica. He has a method 
of obtaining casts of the living heart by means 
of successive profiles of the viscus taken with 
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the patient rotated about a vertical axis. Then 
by substituting a wire for the roentgen beam 
and a nail for the target of the tube he carries 
the wire around each profile in turn, cutting 
down through a lump of clay placed in the 
position of the patient’s heart and properly 
rotated. The final result is a remarkably ac- 
curate reproduction of the organ. These casts 
should be of great value in teaching. 

Dr. Leon T. LEWatp, New York City. I 
think the method of showing changes in the 
heart size roentgenographically is of extreme 
value. Dr. Holmes very kindly mentioned some 
work that I did in regard to determining the 
effect of altitude on the heart. In that work 
it had been erroneously concluded from auscul- 
tation and percussion that the heart dilated 
at heights over twenty thousand feet. Roent- 
genography was called in to check that finding 
and roentgenology reversed those findings and 
showed conclusively that the heart does not 
dilate as a result of altitude or deprivation of 
oxygen in the case of aviators. So that here 
is an observation where roentgenography, in 
the study of individual hearts, under various 
conditions, is of the greatest value. The con- 
fusion probably comes from the question of 
what is the actual normal size of the heart of 
different individuals, and of course the varia- 
tions there, as Dr. Crane has brought out in 
regard to height, age, sex and so on, show 
such extreme variations that it is very difficult 
to take a particular heart at a particular time 
and say whether that heart is slightly enlarged . 
or not, but by studying that particular heart 
under the same conditions at different times,- 
one can accurately say whether that heart 
changes or not. 

Dr. Wuitre (closing). May I just add a word 
in closing my remarks and partly in answer to 
Dr. Hodges? I presented, I confess in a rather 
pessimistic way, the views of many clinicians 
working on heart disease concerning the value 
of roentgen study at the present time. I think 
I am more interested, however, in the subject 
than are many internists and I believe there is a 
great deal of progress to be made. Much has 
been learned in the past with regard to the heart 
in health and disease from roentgen study. I 
am a very keen advocate of further roentgen 
study and progress and that is why I am taking 
it up more actively myself, but we must now 
and then establish the line of our limitations 
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and not unwisely or unnecessarily do a lot of 
detailed work that may be less valuable than 
the work that is shown to be of first importance 
after establishment of these limitations. 

Dr. Dann (closing). I fully agree with many 
of the things that Dr. White has said. Any one 
who has had an experience over a period of 
years becomes quite conservative and I seldom 
go beyond the attempt to describe these 
volumetric changes in the heart and great 
vessels. I am glad that Dr. Ruggles and Dr. 
LeWald brought out the point of the use of the 
roentgen ray as a study in physiology. 

Dr. Warren (closing). I think we have all 
been aware of the fact that measurements made 
in roentgenograms of the heart have not always 
been as satisfactory in giving clear-cut clinical 
diagnoses as they might be. The accuracy of 
course of the x-ray depiction of what is in the 
thorax is far beyond our clinical correlation of 
these findings, that is, the roentgen diagnosis 
cannot be made so accurately as to conform al- 
ways with what is shown upon the film because 
of the personal element involved and lack of 
experience. We have therefore undertaken 
about a ten-year program to bring about this 
correlation. We have started in by studying the 
amount of distortion at various distances. This 
paper is in press. The study I gave today 1s a 
preliminary account of measurements made on 
the oblique view of the heart. 

We have found that as we shorten the ex- 
posure, we have to take into consideration the 
„error due to systole and diastole. This may a- 
motint to as much as a centimeter (0.5 to 2cm.) 
in the transverse diameter so that next we must 
develop a method much like that which Mc- 
Phedran of Philadelphia uses to trip the switch 
at a definite time in the heart cycle. After we 
have done that, we can then compare serial 
examinations of the heart over a long period of 
time. I say ten years because, as Dr. White and 
others have pointed out, we have to study heart 
disease in its beginning, and then follow the 
changes as they are produced. It is true we are 
unable to make a diagnosis until the heart 
disease is well advanced, for there is general 
dilatation of the heart only with profound myo- 
cardial damage. The majority of the cases 
which I showed tracings of had that difficulty. 

Dr. Sreet (closing). Our work in Cleveland 
has been done under practically the same condi- 
tions as Dr. Holmes’ and Dr. White’s work, and 
I think I can appreciate very keenly Dr. White's 
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stand. I agree absolutely with him. It is very 
difficult, if not impossible, to differentiate 
between a dilated aorta of lues and hyperten- 
sion in certain cases and we should be satisfied 
to describe the changes and let the clinician 
draw the final conclusion. In early cases of 
young adults a dilated aorta and no history of a 
hypertension justifies a diagnosis of a luetic 
process. It is better to diagnose a combined 
lesion than it is to be too specific. We should 
attempt to build the clinician’s faith in the 
method. 


We have found teleroentgenograms to be far 
more reliable than percussion in the measure- 
ments of the heart. True, percussion is all right 
in the hands of an experienced clinician. A 
personal variation enters into percussion which 
is not present in plates. The roentgen method 
has a distinct future and its value will be shown 
only by conservatism. 

Dr. Jones (closing). There are just two 
things I should like to mention. One is in the 
group of cases that we reported of about 80 
luetics—80 per cent of the cases agreed clini- 
cally and by roentgen studies, which is a fairly 
good agreement. The remaining 20 per cent in 
which there was clinical luetic aortic disease, 
but no aortic dilatation by x-ray is perhaps the 
most important group, because these cases 
should be studied over a long period of time and 
observed to see whether an aortic dilatation 
does develop, or the case is autopsied to prove 
whether or not luetic aortic disease was present. 

The other point is that the finding of an aor- 
tic dilatation by x-ray with whatever methods 
used, should not lead one to make a roentgen 
diagnosis of luetic aortitis, the clinical facts and 
other roentgen findings must be taken into 
consideration. 

Dr. Parerson (closing). There is only one 
point that I would like to stress again. The 
examination of the esophagus in studying heart 
disease is no new thing. The bronchus, how- 
ever, is very often directly affected in mitral 
disease. I believe that this is a new observa- 
tion, and think that it possibly accounts for a 
great deal of the lung symptomatology which 
arises in heart disease, and is often passed over 
under the diagnosis of passive congestion. I 
believe that some of the symptoms so classed, 
arise through mechanical interference with the 
bronchus, rather than as a result of interference 
with the blood supply, in heart conditions. 
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INJURIES RESULTING FROM IRRADIATION 
IN BEAUTY SHOPS 


By H. H. HAZEN, M.D. 


WASHINGTON, D. C. 


Amu five years ago a number of beauty 
shops in various cities installed roent- 
gen machines for the purpose of treating 
superfluous hair. It is well known that 
from I to 2 mm. of aluminum was used as 
a filter. However treatment was given for 
other conditions than hypertrichosis. In 
my list is one who alleged that she was 
treated for acne, and another who alleged 
that she was treated for freckles. The 10 
women who form the basis for this study 
state that their injuries were received in 
one or another beauty shop in the East. 

In various meetings there have been 
many reports of damage to the skin alleged 
to be due to roentgen-ray treatment in 
beauty shops, but so far there have been 
no reports of damage to the gums as a 
result of this treatment. In this series of 
10 cases no less than 7 women have re- 
ceived serious damage to their gums. This 
fact seems worthy of record. 


CASE REPORTS 


Case 1. Miss D. M., aged twenty-six, was 
treated for superfluous hair upon the hands, 
forearms, axillae, chin, and an outer portion 
of the right upper lip. Examination revealed 
numerous telangiectases of the hands and arms, 
atrophy and telangiectasis in both axillae, 
wrinkling of the skin of the chin and telangiec- 
tasis beneath the chin; the upper lip showed 
marked atrophy and telangiectasis. One of the 
most interesting features was a marked atrophy 
of the gums beneath the upper lip. There was 
retraction of the gum of nearly one-quarter 
of an inch, and the first molar, canine, and one 
incisor were distinctly smaller than the teeth 
on the other side. This was apparently due to 
some atrophy in the dentine. This patient 
states while taking the treatments there was 
severe, deep aching pain in the upper jaw. 

Case tr. Mrs. A., aged thirty-eight, showed 


marked wrinkling of cheeks and chin and 
numerous telangiectases over this area. 

Case ut. Miss H., aged twenty-eight, showed 
wrinkling and large blotchy telangiectases 
beneath the chin. There was considerable 
atrophy and retraction of the gums of both 
upper and lower jaws. The patient stated that 
she stopped the treatments because of severe, 
constant pain in both jaw bones. Fortunately 
roentgenograms of all teeth, taken just before 
the roentgen treatments, were available for 
study. It was apparent that the gums had 
retracted nearly one-eighth of an inch, but 
there was no decrease in the size of the teeth. 

Case 1v. Mrs. P., aged thirty-two, showed 
numerous telangiectases of the forearms, and 
of the legs from knee to ankle; there was 
marked atrophy of the skin of both legs. This 
patient was seen while taking treatments and 
showed first degree burn. The telangiectasis 
appeared in from twelve to eighteen months. 

Case v. Mrs. G., aged thirty-five, showed 
wrinkling of cheeks and chin, and numerous 
blotchy, purplish telangiectases of cheeks and 
chin; both upper and lower gums showed 
marked retraction. This patient stated that 
about the time she ceased treatments there 


was a deep ache in both jaw bones for periods . ° 


of an hour or two. 

Case vi. Mrs. Z., aged fifty-five, showed ` 
telangiectasis of the cheeks and chin with 
marked wrinkling. There was marked retrac- 
tion of the gums which she stated was not 
present before the treatment was started. 
This patient also gave a history of pain in the 
upper jaw bone developing during the course 
of the treatments. 

Case vit. Miss S., aged thirty-two, showed 
marked wrinkling, and telangiectasia of cheeks 
and chin. 

Case vil. Mrs. B., aged forty-three, showed 
wrinkles and atrophy over entire cheeks and 
chin, and also retraction of the gums in both 
upper and lower jaws. Patient stated that 
although treatment has been stopped for a 
year she still has deep pain in both jaw bones. 


409 


410 H. H. Hazen APRIL, 1930 
Atrophy and retraction, gums.............. 7 
Telangiectasia, gums......... Siva x ved PEE I 
PRODI, UENDE c5 ice teeidasvenia aa I 


7 
d 


Fic. 1. This patient shows extensive telangiectasia 
on the extensor surface of the forearms, the 
backs of the hand, and the proximal phalanges of 
the finger. The white puncta are due to unduly 
deep monopolar endothermy. 





Case 1x. Miss M., aged thirty, showed 
telangiectasis of the forearms, and both sides 
` of the legs from knee to ankle; beneath the calf 
of the left leg there is a depression of some 2 
‘inches in diameter and nearly 1/2 inch in 
depth, skin surrounding this for an area of 
nearly an inch is stony hard, and absolutely 
immobile. The cheeks and chin showed numer- 
ous telangiectases and characteristic wrinkling. 
The gums showed numerous telangiectases 
and they were markedly atrophied and re- 
tracted; there was no atrophy of the dentine. 

Casé x. Girl, aged nineteen, was treated 
for acne. She showed wrinkling of face, 
telangiectases beneath the chin, and atrophy 
and retraction of the gums of both jaws. 

In the 10 patients in question there occurred: 


TVelangiectasin, FACE. 6 csi neve ce ia aria ans 9 
Telangiectasia, axillae...... oa 
Telangiectasia, arms...... 
Telangiectasia, legs... ... ni saad 
Deep atrophy, muscles. . I 


The telangiectases of the face are in- 
teresting because instead of small dilated 
capillaries there are found as the pre- 
dominating type of vascular lesions areas 
of venous engorgement from 1/16 to 1/3 
inch in diameter, and of an unusually deep 
purplish color, especially after exertion. As 
time goes on there is a tendency for the 
purplish shade to become paler. 

The telangiectases of the legs show a 
much deeper purplish hue than do those 
of the arms; this is probably a result of 
stasis due to gravity. 

The deep atrophy of subcutaneous tissue 
and muscle showed remarkably few skin 
changes. The skin was slightly browner 
and thinner, but there were no more 
telangiectases than upon other portions of 
the leg. There was no evidence of kera- 
toses. 





Fıc. 2. There is marked induration of the sub- 
cutaneous and muscular tissue from the middle 
of the calf to the tendon of Achilles. Note actual 
loss of tissue, telangiectases and presence of hair. 
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Fic. 3. Wrinkling of the chin is well shown, but 
the large port-wine stain-like telangiectases can 
be seen but faintly. A number of areas of atrophy 
are clearly distinguishable. Despite the skin 
changes many hairs are still present. 


Seven of the g women who had facial 
changes still showed some hair in the 
atrophic and telangiectatic areas. The pa- 
tient with axillary involvement was com- 
pletely rid of hair. Two of the 3 who had 
suffered burns upon their arms still had 
some hair present and both of the patients 
with burned legs still had a considerable 
amount of hair. This would point very 
strongly to the correctness of the view that 
it is impossible to remove hair from the 
face or body with roentgen rays and avoid 
atrophy of the skin. In other words, 
sufficient roentgen radiation to remove hair 
permanently will, in a high percentage of 
cases, damage the skin to a visible extent. 
It is unfortunate that there are still 
roentgenologists and dermatologists who 
believe the contrary. Within the past few 
weeks a young girl was seen with a second 
degree radiodermatitis of the back of the 
neck as the result of the attempt of a 
dermatologist to remove hair by irradia- 
tion. The treatment of hypertrichosis by 
roentgen rays still deserves condemnation. 

Telangiectasia of underlying mucous 


Injuries from Irradiation in Beauty Shops 


All 


surfaces has been repeatedly reported as 
the result of deep roentgen therapy. 
Within the past two years repeated in- 
stances of this occurrence in the larynx 
have appeared in the medical literature. 
But a survey of the recent literature has 
revealed no instance of atrophy and re- 
traction of the gums as a result of irradia- 
tion. Apparently this fact is not unknown 
to certain of the legal profession for in a 
damage suit recently filed in the District 
of Columbia the plaintiff alleged “‘per- 
manent damage to her gums.” As a mat- 
ter of fact, the change is striking. The 
entire gum underlying the exposed area 1s 
noticeably thinned and atrophic, the roots 
of the teeth almost to the apices show 
through the mucous membranes. Ap- 
parently there is some resorption of the 
gingival portion of the jaw bones as well. 
In one instance the four teeth under an 
exposed area on the upper lip were dis- 
tinctly smaller in size than the corre- 
sponding teeth of the other side. The 
length was slightly less and the diameter 
was distinctly less, although unfortunately 
this was not measured. 

The history of “deep boring pains” in 
the jaw was given by § patients. In one 
instance this developed fairly early in the 
course of treatment. Three of the patients 
describe the pains as very severe, and.at ` 
least one stopped treatments because of, 
them. 

It is worthy of note that in every in- 
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photograph 
atrophy of the lower gums. 
telangiectases of the gums do not show. 
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stance there is the history of an erythema 
following the third or fourth treatment and 
of subsequent irradiation being given in the 
presence of it. One can only marvel at the 
stupidity of the operators, and the forti- 
tude or ignorance of the victims. Any move 
that can be made to protect beauty-seeking 
women from their own folly is to be 
commended. It is amazing that in many 
communities medical practice acts include 
only the prescribers of drugs, and permit 


H. H. Hazen 


APRIL, 1930 


any type of physiotherapist to apply his 
trade without let or hindranc@, with a total 
disregard for the potential dangers of the 
therapeutic procedure. 

While no attempt is made to discuss the 
treatment of roentgen-ray telangiectasis, 
one point should be mentioned. All persons 
with roentgen damage to their faces should 
be warned against having their teeth roent- 
genographed, at least until the dentist 
has been fully informed of the condition. 
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PHYTOBEZOAR IN THE STOMACH 
CASE REPORT 
By JOHN D. CAMP, M.D. 


Section on Koentgenology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


HY TOBEZOAR, or food ball within the 

stomach, has ceased to be a pathologic 
curiosity since the common use of the 
roentgen ray in the search for gastric 
diseases. Maes,* in 1928, in a review of the 
literature of bezoars, found reports of 139 
cases, of which 23 were phytobezoars. Of 
the latter, persimmon balls seem to be most 
common, probably because of the high per- 
centage of adhesive material (gum 14.1 per 
cent and pectin 7 per cent) found in such 
masses. 

The following case of persimmon ball 
within the stomach is presented because of 
the significant history, the large size of the 
mass, and its similarity, roentgenographi- 
cally, to a large gastric neoplasm. 


A man, aged forty-eight, came to the clinic 
December 16, 1929, complaining of distressing 
pain and a grinding sensation in the epigas- 
trium of about three months’ duration. The 
patient had been well until about two and a half 
months previously, when he had eaten a large 
quantity of persimmons. There had been no 
immediate discomfort, but gradually he had 
begun to have distress in the epigastrium, with a 
sensation of pressure and grinding. This came 
on about three hours after meals. It was 
partially relieved by milk, which created a feel- 
ing of fullness in the stomach and aggravated 
the condition later. About a month previous to 
examination the distress began to awaken the 
patient at night. 

General examination was essentially nega- 
tive. The results of urinalysis and the blood 
count were within the normal range. After a 
test meal the total acidity of the gastric content 
was 60, and the free hydrochloric acid 40 in 
terms of cubic centimeters of tenth-normal 
sodium hydroxide; blood or remnants of food 
were not present. A persimmon-seed ball was 
suspected clinically. 


* Maes, Urban. Bezoars, with the report of additional case 


of phytobezoar. dun. Surg., 1928, 88, 685-692. 


The roentgen examination revealed a large 
mass within the stomach, apparently a phyto- 
bezoar (Fig. 1). During roentgenoscopic ex- 
amination the barium meal split as it entered 
the stomach and coated the walls of the intra- 
gastric mass. The gastric walls were flexible, 
and the stomach was freely movable. Peri- 
stalsis was feeble but present throughout. Gas- 
tric stasis was not manifest except by a few 
flecks of barium remaining on the walls of the 
mass. The roentgenogram showed an irregu- 
larity, especially of the greater curvature in the 
lower third of the stomach, which was not 
unlike that caused by intrinsic disease. The 
roentgenoscopic observations, however, elimi- 
nated that possibility. 


Abdominal exploration revealed a large, 
sausage-shaped mass lying in the fundus of the 
stomach, very characteristic of a persimmon- 
seed ball; the consistence was that of putty. 
The mass was about 15 cm. in length and 5 cm. 
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Fic. 1. Roentgen appearance before operation. 





Fic. 2. Specimen removed at operation. 


in diameter, and the ends were rounded (Fig. 2). 
There was a subacute gastric ulcer on the 
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posterior wall just below the angle, with a 
shallow crater, in all probability caused by the 
foreign body. It seemed reasonable, in view of 
the history of patients with foreign body in the 
stomach, to expect the ulcer to heal after re- 
moval of the irritating mass. An opening was 
made in the anterior wall through which the 
tumor was removed. Convalescence was un- 
eventful, and the patient was dismissed from 
the hospital on the twelfth day. 


A fair percentage of phytobezoars is 
associated with gastric ulcer, which in most 
instances is of the type caused by a foreign 
body. Because of the superficial nature of 
these ulcerations and the shallow craters, 
it is doubtful that barium sufficient to cast 
a shadow of a niche is often retained in 
them. The flecks of barium adherent to the 
walls of the mass also complicate the search 
for associated ulceration. 
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PRIMARY CARCINOMA OF THE LEFT BREAST ASSO- 
CIATED WITH EARLY METASTATIC INVOLVE- 
MENT OF THE RIGHT SCAPULA 
CASE REPORT 


By J. O. BOWER, M.D., and H. A. K. MENGLE, M.D. 
From the Department of Surgical Research, Temple University 


PHILADELPHIA, PENNSYLVANIA 


E WERE unable to find in the litera- 

ture a case of primary carcinoma of 
the breast in which the initial bony metas- 
tasis appeared in the scapula. We are re- 
porting this case for the following reasons: 
(1) Initial metastatic involvement of the 
scapula is rare. (2) Physical evidence of 
the metastasis was preceded by an ery- 
thematous blush of the skin covering the 
left half of the chest and upper extremity. 
This developed within a few hours, reached 
its maximum at the end of fifteen hours, 
was associated with recurrent lymphedema 
of the left upper extremity and presaged 
the breakdown of the defense against the 
advance of the disease. We found no 
record of metastasis to any part of the 
skeletal frame being preceded by an ery- 
thematous cutaneous reaction as was ob- 
served here. (3) The above second point 
together with the history (that of blood- 
borne susceptibility, a sister having died at 
the age of fifty-two of cancer of the breast 
and axilla, and a daughter aged thirteen 
who had a Paget’s disease of the nipple) 
would favor the assumption that the sec- 
ondary deposit in the right scapula was 
embolic in origin. 

The involvement of the scapula by meta- 
static cancer cells from the breast or else- 
where is uncommon. Handley’ reports 
involvement of the scapula in 0.3 per cent 
of cases. Williams’ states that in 893 
necropsies the scapula was involved in 1.2 
per cent, being less frequent only in the leg 
bones 0.9 per cent, forearm bones 0.45 per 
cent, sternum 0.45 per cent. Meyerding, 
Carman and Garvin" reviewed the records 
of 1985 cases of breast cancer at the Mayo 


Clinic over a period of seven years and 
found that the scapula was involved in 
about six-tenths of one per cent of cases (in 
all cases the entire bony structure was 
roentgenographed). Besley,® Bendick and 
Jacobs, Walker,ë and Clayton,’ report 
cases in which the scapula was involved 
secondarily to cancer of the breast, in all of 
which there was general bony metastasis 
and in two, both scapulae were involved. 
Joll’ reports 2 cases with scapular involve- 
ment following cancer of the thyroid gland. 
In addition Symmers,! Oliver,’ Levin,’ 
Giles, Christensen,! Beatson,! Neal and 
Robnett,!! and Thompson and Keiller" re- 
port cases of skeletal metastases associated 
with cancer of the breast but do not men- 
tion involvement of the scapula. Of a total 
of 3426 necropsies that we were able to 
collect from the preceding and other 
sources where death was due to cancer of 
the breast 17, or 0.49 per cent, had in-.. 
volvement of the scapulae. dii 

The following case report demonstrates 
clearly that bone metastasis may take 
place before gross evidence of metastasis 
occurs in the lungs, mediastinum or liver. 
In this particular instance we believe that 
the cancerous process penetrated either the 
jugular or subclavian vein, the cells being 
scattered throughout the systemic circula- 
tion. Whether or not this occurred at the 
time of the erythematous involvement of 
the epidermis of the left chest cannot be 
definitely stated. However, it seems highly 
probable when we consider that the ery- 
thema presaged a complete breaking down 
of the patient’s resistance to the disease. 
One of us observed the same phenomenon 
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in another case of carcinoma of the breast 

here rapid dissolution was preceded by an 
erythema followed by dissemination to the 
opposite breast, neighboring lymph nodes 
and mediastinum. Why the lungs escaped, 
grossly, can probably be explained by 
Schmidt’s investigation in which he found 
that following cancer of the breast embolic 
infection of the lungs is common, but only 
about 10 per cent of the secondary growths 
were large enough to be seen—go per cent 
were microscopic, invisible and unsuspec- 
ted. In other words, the lungs in the 
majority of instances are involved but the 
area is not sufficiently dense or large enough 
to cast a shadow on the roentgenogram. 
Experimentally it has been shown that 
only a small percentage of cancer cells that 
enter the systemic circulation live—appar- 
ently the destruction of emboli in the lungs 
takes place by infarction and organized 
thrombosis. 

Handley’s theory of permeation for bone 
infection we believe does not hold good for 
this case. We have definite evidence of a 
predilection of a certain organ by a certain 
disease—two sisters and a daughter of one 
of the sisters had diseased breasts. Why 
the breasts in these individuals were pre- 
disposed to the disease we do not know, but 
the fact justifies the assumption that what- 
“ever the condition was it was blood borne. 


, Lymphatic permeation—centrifugal exten- 


sion cannot explain this metastasis, which 
would primarily involve the scapulae, ribs, 
sternum or humerus on the same side as the 
disease. 

Invasion of the blood stream by can- 
cerous emboli can, on the other hand, be 
easily explained, not only by direct exten- 
sion—the axillary vein was two-thirds 
surrounded by a cancerous mass at time of 
operation—but by the process described by 
Goldmann who showed by microscopic in- 
vestigation that the vessel walls may be- 
come invaded by the cells of the growth, 
carried to them by the nutrient vasa 
vasorum which according to his investiga- 
tion are devoid of lymphatics. The cancer 
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cells multiply in the vessel walls especially 
below the intima and finally*break through 
into the lumen of the vessel whence they 
can easily be carried into the general circu- 
lation. 


CASE REPORT 


Female, aged fifty-four. 

Family History. Negative except that one 
sister died of cancer in the axilla at the age of 
forty-five (not determined whether primary in 
breast or axilla). 

Previous History. No previous illness except 
influenza at the age of forty-four—says she has 
lost 10 pounds within a period of two years. 

Marital History. Menstrual history nega- 
tive. Menopause at age of forty-seven. 
Mother of 10 children, 8 living and well. One 
of a set of twins, aged thirteen, developed an 
enlargement of the nipple and areola of the left 
breast which resembled a beginning Paget's 
disease. Microscopic section was negative for 
malignancy. It was necessary to destroy the 
nipple completely by several applications of 
radium before a cure was obtained. Patient is 
well after twelve months. 

Present Illness. About three months before 
examination patient noticed an enlargement in 
the left axilla about the size of a hazel nut. This 
gradually increased in size; in the beginning it 
was not associated with pain but within the 
past month a drawing pain has developed in the 
axilla, radiating down the flexor aspect of arm 
and forearm to the wrist joint. 

Physical Examination. A well-nourished fe- 
male. Skin and mucous membranes of normal 
color. No abnormality worthy of notation ex- 
cept the following: The chest showed a fullness 
of the anterior axillary fold and axilla on the 
left side associated with a slight fullness in the 
infraclavicular region. The breast was nega- 
tive on inspection and palpation. The nipple 
and areola were normal as compared with the 
other breast. Examination of the axilla dis- 
closed fixed, hard, craggy glands, varying in 
size from 0.5 to 3 cm. in diameter. There was 
no palpable supraclavicular enlargement and 
the breast as previously stated was apparently 
negative. A diagnosis of malignancy was made 
and the family informed. They consulted 
another surgeon who concurred in the diagno 31S 
of primary carcinoma of the glands of the axilla 
and suggested that irradiation might be tried 
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but he felt that irradiation and surgery would 
probably be she best form of treatment. His 
examination of the breast was apparently 
negative. The patient was admitted to the 
Samaritan Hospital three days after the ex- 
amination. On the morning of the operation 
the patient stated that a lump had appeared in 
the breast over night. This was inspected and 
in the upper outer quadrant was found a 
nodule less than a centimeter in diameter, 
fixed to the epidermis and having all the char- 
acteristics of a primary malignant growth. (It 
Is my opinion that this growth escaped the 
examining fingers of all of us.) 


A radical operation was done, 25 mg. 
radium screened in a 2 mm. brass capsule 
covered with 2 mm. of rubber was placed in the 
axilla and a brass capsule containing 25 mg. 
was inserted into each of the second, third and 
fourth intercostal spaces. These capsules were 
attached to a tape and were withdrawn at the 
end of twelve hours. On cross section the small 
nodule in the breast disclosed the typical cut- 
pear appearance of cancer. The axillary glands 
were removed with difficulty. One gland about 
3 by 2 cm. completely surrounded the axillary 
vein. Dr. J. H. Clark reported that the grow th 
was a carcinoma simplex; the glands showed 
definite metastatic involvement. 

The patient’s operative convalescence was 
normal and she was given the usual post- 
operative roentgen treatment. She continued 


to improve for five months when a member of 


the family noticed that the right scapula below 
the spinous process was enlarged. There was 
also noted at this time a moderate enlargement 
of the supraclavicular glands on the left side. 
Preceding the scapular and supraclavicular en- 
largement the left half of the chest became 
suffused with blood, the epidermis was bright 
red and slightly edematous as was the left upper 


Metastatic Involvement of Scapula 





Fig. 1. Roentgenogram of right scapula showing 
moth-eaten appearance of the body of the scapula. 


extremity, the latter more so than the former. 
The patient insisted that this appeared over 
night. The roentgen examination by Dr. G. C. 
Bird showed a honeycombed appearance of the 
right scapula. The lungs and mediastinum 
were clear. A radium pack was placed over the 
scapula and supraclavicular region. A total of 
3200 mg-hr. was given. This was followed by 
intensive roentgen irradiation and within three 
weeks there was a marked diminution ine thie ~ 
size of the mass in the scapula and a moderaję 
decrease in the size of the supraclavicular™ 
nodes. The patient became progressively 
weaker, however, and died August 6, 1929, ten 
months after apparent onset of the disease and 
eight months after operation. Permission to 
perform an autopsy was refused. 
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WILLIAM HENRY WELCH 


THE CELEBRATION OF HIS EIGHTIETH BIRTHDAY 
APRIL 8, 1850—APRIL 8, 1930 


N APRIL 8, the Dean of American 
Pathologists, Dr. William Henry 
Welch, will have successfully achieved the 
eightieth celebration of his birthday; and 
there will gather in Washington, at that 
time a notable assemblage of colleagues, 
friends, old students and distinguished 
guests, who will unite in rendering him 
richly deserved honor. As an investigator, 
teacher and organizer in medical education 
Dr. Welch stands preéminent among Amer- 
ican medical men of today. To him more 
than to any other single individual was due 
the development of the Johns Hopkins 
Hospital and Medical School, and the 
choosing of that first wonderful faculty, 
which for a generation gave to that school 
its great prestige over all other medical 
schools in the United States, and exerted so 
powerful an influence in determining the 
lines of development of medical education 


rabroughout the entire country. For to the 
development of the Johns Hopkins Medical 


School, Welch brought a first-hand knowl- 
edge and experience of European University 
Medical Schools, and with that knowl- 
edge the ideals and determination to make 
medical education at the Johns Hopkins 
Medical School the equal of the best Con- 
tinental models. 

Dr. Welch, after the completion of his 
year and a half interneship had gone abroad 
in 1876, at a most wonderful period in the 
evolution of medical science and philoso- 
phy. Virchow had just established Cellular 
Pathology upon a solid foundation, and the 
great discoveries of Pasteur were Just about 
to give birth to the new science of Bac- 
teriology and Parasitology. ‘Those great 


masters of German Medical Science, Wal- 
deyer, Ludwig, Wagner, Cohnheim, Klebs, 
and von Recklinghausen, were at the 
height of their intellectual activities, and 
under each one of these Welch had the 
good fortune to work. A wonderful oppor- 
tunity, indeed, for a young American of 
Welch’s turn of mind. Of eager, open and 
receptive mentality, Dr. Welch showed 
even at this early period that peculiar 
quality of mental balance which so charac- 
terized his later intellectual development. 
Back in New York in 1878, Welch began 
his career in medicine, and soon made for 
himself a position as an exponent of the 
new pathology. Then came the Johns 
Hopkins offer and the opportunity for 
which he was waiting, of developing 
pathology in America along the German 
lines of advance, that of experimental 
pathology and bacteriology. While await- 
ing the building of the Johns Hopkins 
Hospital, Welch again went to Germany, 
in 1884, this time to work with Koch in 
Berlin, and with Fligge in Gottingen. To 
these two German experiences, so far- 
reaching in their influence, Dr. Welch 
would be the first to acknowledge his great 
indebtedness. 

Returning to Baltimore in 1885 he at 
once began to develop a department of 
pathology on German lines, and so founded 
a new era in medical education in the 
United States. His laboratory became an 
active center of influence for investigation 
and teaching. He stood for what was then 
regarded as revolutionary and modern. 
Pathology in the United States was at that 
time in a dead backwater. Hunterian 
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methods of gross observation still ruled; 
for these Welch substituted the vital 
method of experimental investigation. 
When he became the first dean of the new 
medical school the same progressive ideals 
guided his administrative policies, and the 
school became notably one distinguished 
for productive investigation in medical 
science, attaining a position which it held 
preéminently for over a generation. Three 
volumes of published papers and addresses 
attest to his scientific achievements during 
this long period of activity in pathology 
and in medical education. 

When the time was ripe he gave up his 
association with the department of pathol- 
ogy to found the School of Public Health 
and Hygiene, which, once accomplished, he 
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is now bringing his long career of medical 
science to a happy climax in the develop- 
ment of the new medical library, lending 
himself particularly to the building up of 
the section on Medical History. Surely a 
full and well-rounded life! Fortunate is he, 
in reaching his eightieth birthday, to see 
the many fruits and rewards of his ideals 
and labors manifested in such concrete 
form as the deep appreciation and honor 
paid him by the members of the medical 
profession, not only of America, but of the 
entire world. For the influence of his life 
and work extends far beyond the limits of 
this country; he is leaving his imprint 
upon the development of medical science 
for the whole world. 
ALDRED Scotr WARTHIN 


ROENTGENOLOGY OF THE HEART™ 


ROBABLY the first publication in 

English on the use of the roentgen ray 
in examination of the heart, and certainly 
the first in this country, was a paper by 
Francis H. Williams of Boston, entitled 
“Notes on X-ray in Medicine” read before 
the Association of American Physicians 1n 
April, 1896, and published in the transac- 
tions of that Society. In it he states that 
the pulsation of the ventricle, and some- 
times that of the auricle, can be distinctly 
seen and reports the following case: ““The 
first medical case examined was that of a 
man with an enlarged heart (seven inches 
in transverse diameter). I found that the 
outline of the heart as seen from the front 
of the chest through the duoroscope corre- 
sponds in a general way to the outline 
drawn on the skin with percussion. It was 
interesting to note that the heart could be 
made out through the man’s waistcoat and 
two shirts.” 

Among those who took part in the dis- 
cussion was Dr. William Osler, who asked 
if it was possible to see gallstones with the 
fluoroscope. That question has been asked 


many times since. In October of the same 
year Dr. Williams published in the Boston 
Medical and Surgical Journal an article 
entitled “A Method for more Fully Deter- 
mining the Outline of the Heart by Means 
of the Fluoroscope.” That article would be 
considered good today and some of the 1l- 
lustrations are comparable to those that 
we have at the present time. 


In the first edition of Williams’ book’ 
which appeared in 1901 there is a chapttr 
on the heart which is well worth reading. 
Many of the observations which he made 
have been confirmed or rediscovered. 
Some of them which seem to me to be of 
real value are not generally known. He 
was probably the first to describe the angle 
formed by the heart, the spine and the 
diaphragm, and he states that this angle is 
lost when fluid accumulates in the pericar- 
dium; he describes the change in the size of 
the heart with change in position of the 
diaphragm, and explains the lateral move- 
ment of the heart due to failure of the dia- 


*Williams, Francis H. The Roentgen Rays in Medicine and 
Surgery. Macmillan Co., New York, tgor. 


*Remarks preceding the Symposium on the Heart at the Thirtieth Annual Meeting, American Roentgen Ray Society, 


New York City, Sept. 17-20, 1929. 
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phragm to move equally on both sides. 
The errors which occur in obtaining the size 
of the heart by percussion are discussed, 
the effect of interference with the pul- 
monary circulation is described, and atten- 
tion is called to the value of the roentgen 
examination in following the result of 
treatment. 

I would advise everyone who contem- 
plates a roentgen study of the heart to read 
Williams’ book, particularly the chapter on 
the chest and heart. It is out of print but 
it can still be obtained from libraries and 
secondhand dealers. 

Among the early contributions to this 
subject was a paper on the diagnosis of 
aneurysm and its differentiation from the 
tortuous aorta by Pfahler in 1903; and an 
article by Baetjer in 1906, in which he 
classifies the various types of aneurysm. 

In the fall of 1916, A. W. Crane of 
Kalamazoo, Michigan, published a method 
of obtaining polygraphic slit tracings of 
cardiac pulsations which he called “‘roent- 
genocardiograms.”’ Dr. Crane was not the 
first to describe this method but it was 
largely due to his work that it came to be 
recognized in America as a practical pro- 
cedure. 

Among others who have made important 
contributions to the study of the heart are: 

R. Bardeen, professor of anatomy at the 
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University of Wisconsin, who published a 
very interesting and valuaBle method of 
measuring the area of the cardiac shadow; 
J. G. VanZwaluwenburg, late professor of 
roentgenology at the University of Michi- 
gan, who described a method for determin- 
ing the relative size of the auricles and ven- 
tricles; L. T. LeWald, New York City, who 
did some excellent work on the roentgen 
anatomy of the heart and who has also 
published valuable papers on the effect of 
high altitudes, and H. E. Ruggles and W. 
E. Chamberlain of San Francisco who have 
produced excellent moving pictures. 

In this brief statement of the early work 
on roentgenology of the heart in America, 
I have mentioned only a few of the contri- 
butions which seem to be the most impor- 
tant, but no doubt equally important work 
has been omitted. 

The papers which have been prepared 
for the Symposium on the Heart are, for 
the most part, by men who have received 
their preliminary training in the American 
clinics. They have not been unduly in- 
fluenced by the work done in the Continen- 
tal clinics. Of course, we all recognize that 
in the German clinics more and probably 
better work on the heart has been done 
than in America, but we must not forget 
that some very excellent work has been 
done in this country. 

GrorGce W. HoLMES 


WALTER T. BRONSON (1887-1929) 


N DEC. 26, 1929, occurred the death 
of Dr. Walter T. Bronson. At the time 
of his death Dr. Bronson was director of 
the roentgen laboratories of Northwestern 
University on McKinlock Campus, Chi- 
cago, and was an instructor in roentgenol- 
: ogy at that institution. 

Dr. Bronson was born at Streator, 
Illinois, November 2, 1887, and after at- 
tending the graded and high schools of his 
‘ birthplace he studied at Northwestern 

University and in 1910 received the degree 
of doctor of medicine from the Medical 
School of that University. In 1918 he was 


commissioned a first lieutenant in the 
Medical Corps of the U. S. Army and 
assigned to duty overseas. Upon his return 
to this county in 1919 he resided at Center- 
ville, lowa, doing a general practice. He 
remained there until 1922 when he returned 
to Chicago, where he was associated with 
the Englewood Hospital as roentgenologist. 
From this institution he joined the staff of 
Northwestern University. Dr. Bronson 
was a member of many medical and frater- 
nal organizations and at the time of his 
death was the secretary-treasurer of the 
Radiological Society of North America. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
f AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 

Secretary, Dr. John T. Murphy, 421 Michigan St., 
Toledo, Ohio. 

Thirty-first annual meeting: West Baden, Indiana, 
Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles, Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: Los Angeles, Calif., Dec. 
I-5, 1930. 

RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dr. Lowell S. Goin, Wilshire Medical 

Building, Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. Robert A. Arens, Michael Reese 

Hospital. 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 p.M., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry L. Farmer, 2930 Prospect 

Ave. 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 


SOUTHERN 


Meetings are held at 6 o’clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 


DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building. 
Meets monthly on first Thursday from October to 
May, at Wayne County Medical Society Building. 
CENTRAL ILLINOIS RADIOLOGICAL SO- 
CIETY 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 
Regular meetings held quarterly. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indianapolis. 


MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 
Milwaukee. 
Meets first Friday in October, December, February 
and April. 
Place of meeting designated by the president. 
MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, 
Minneapolis, Minn. 
Next meeting Duluth, Minn., July 14, 1930. 
NEW ENGLAND ROENTGEN RAY SOCIETY 


un 


Secretary, Dr. Thomas R. Healy, 370 Marlhgaa gs?” 
St., Boston, Mass. 
Meets monthly on third Friday, Boston Medica 


Library. 


NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Robert E. Pound, Fifth Avenue 
Hospital. 
Meets monthly on third Monday, New York Aca- 
demy of Medicine. 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 


PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Two meetings a year, April and October. 


423 


f 2 


» ee 


VoL. XXIII, No. 4 


PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary Dr. John T. Farrell, Jr., 235 5. 15th St., 
Philadelphia. 
Meets monthly on first Thursday evening, Pennsyl- 
vania Hospital. 
ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, N. Y. 


Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 

ST. LOUIS ROENTGEN CLUB 


Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 


TEXAS RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 

Meets annually one day preceding the meeting of the 
Texas State Medical Association. 

UNIVERSITY OF MICHIGAN ROENTGEN 
RAY SOCIETY 
Secretary, Dr. D. M. Clark, University Hospital, 

Ann Arbor, Mich. 

Meets every Wednesday evening from September to 
July, at 7:30 o’clock in the amphitheatre of the 
University Hospital. 

VIRGINIA ROENTGEN RAY CLUB 


Secretary, Dr. Wright Clarkson, 205 S. Sycamore 
St., Petersburg, Va. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RONTGEN SO- 


my TY 


e@ts on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 
FINED TO MEDICAL MEMBERS) 


Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL 
ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., 

Sydney, New South Wales. 


RADIOLOGICAL SECTION OF THE VIC- 
TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 
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SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION » 
Secretary, Dr. A. H. Rolph, 160 St. George St., 
Toronto, Ont. 


RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 


Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 

Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). 

Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 

SOCIETE DE RADIOLOGIE MÉDICALE DE 
FRANCE 

Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 

SOCIÉTÉ SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RÖNTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIÉTÉ FRANCAISE D’ELECTROTHERA- 
PIE ET DE RADIOLOGIE MÉDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris, 

ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RÖNTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FÜR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 


SUD- UND WESTDEUTSCHE RÖNTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


NORD- UND OSTDEUTSCHE RÖENTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 
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SOCIETA ITALIANA RADIOLOGIA MEDICA 

Secretary, Professor M. Ponzio, University of 
Turin, Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 

Bucarest. 

Meets second Monday in every month with the ex- 
ception of July and August. 

ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiology, 6 Roentgen 
St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simon- 
son. 

Meets annually. 


LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. 
Gusterin. 
Meets monthly on the first Monday at 8 o'clock in 
the State Institute of Roentgenology and Radi- 
ology, Leningrad. 


MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 
S. T. Konobejevsky. 
Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 


POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 19 Hoza St., War- 
saw. 

Meets annually. 

WARSAW SECTION, POLISH SOCIETY OF 
RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
for Medical Radiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 

SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 

Meets in Stockholm. 

SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 

Meets in Oslo. 

SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 

Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 

eral Hospital. 

Meets on the first Tuesday of each month from 

October to July. 


COURSE FOR THE STUDY 
OF CANCER 


The Faculty of Medicine of Strasbourg 
announce that they will offer a course on 
the study of cancer from July 16 to 26, 
1930. The course has been organized under 
the patronage of Paul Strauss, senator, 
former Minister of Hygiene, Member of 
the Academy of Medicine, by Dr. Gunsett, 
director of the Anticancer Center of Stras- 
bourg. 

The tentative program includes: (A) 
Theoretical and practical courses on can- 
cer in the different institutes and clinics of 
the Faculty of Medicine. These courses 
will be under the direction of Prof. Borrel 
who will discuss the tissue cultures, with 
practical work in this field, and also of 
Profs. Canuyt, Géry, Keller, Leriche, 
Pautrier, Reeb, Stolz, Viés and Weill. 

(B) Demonstrations and practical. work 
of the Anticancer Center of Strasbourg 
(Dr. Gunsett). These demonstrations will 
include the methods of treatment by such 
physical agents as roentgen rays, radium 
and coagulation. In the discussion of 
roentgen rays will be taken up the demon- 
stration of the principal modern apparatus 
for determination of dosage in French and 
international units, with a consideration of 
both superficial and deep dosage, and 
methods of application. Under “cys” 
therapy” will be discussed the various forms 


of apparatus used together with method of jw” 


application. 

There will be daily presentations of new 
cases or cases under treatment. 

The application for the course may be 
sent to Dr. Gunsett, director of the Anti- 
cancer Center, Hôpital civil à Strasbourg. 
The price of the course is 500 francs. 


DINNER IN DR. BUTLER’S HONOR 


All past and present students and asso- 
ciates of Dr. P. F. Butler of Boston, 
gathered at the Copley-Plaza Hotel in that 
city on the evening of January 25 at a din- 
ner given in honor of their former “chief.” 
The get-together followed immediately 
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after the Radiological Conference of the 
Eastern Seaboard Cities held at the Hotel 
Statler in Boston, January 24 and 25. In 
addition to the guest of honor the following 
were present: Dr. Frederick W. O’Brien, 
Dr. Max Ritvo, Dr. Alexander S. Mac- 
Millan, Dr. Samuel Robins, Dr. Albert 
Maloney, Dr. George Rafferty, Dr. W. S. 
Altman, and Dr. Charles Galligan, all of 
Boston; Dr. Michael Cox, Pittsfield; Dr. 
Constantine Popoff, Haverhill; Dr. Sam 
Atkins, Waterbury, Conn.; Dr. N. G. 
Butler, Hartford, Conn.; Dr. Joseph El- 
ward, Washington, D. C.; Dr. Anatole 
Desjardins, Wilkes-Barre, Penn.; and Dr. 
J. E. Habbe, Milwaukee, Wis. 

The group informally organized them- 
selves into the P. F. Butler Association and 
in the future, notes of Dr. Butler’s weekly 
clinical-roentgenological conferences will 
be mailed to each member. Following the 
dinner and speech-making, the guest of 
honor was presented with a gold watch and 
chain as a token of appreciation. It was 
planned to make the get-together dinner an 
annual affair. 


MINNESOTA RADIOLOGICAL 
SOCIETY 
An organization of radiologists, to be 
- known as the Minnesota Radiological 
Soctety, was recently formed. The first 


sgr formal meeting was held at Rochester, 


Minnesota, March 1, 1930. The following 
program, arranged by Dr. B. R. Kirklin, 
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was presented: “‘Roentgenologic Manifes- 
tations of Malignant Disease ån the Colon” 
by H. M. Weber; “Gastrojejunal Ulcer” 
by J. D. Camp; “Roentgen Studies on 
Tuberculous Spine in Children” by R. K. 
Ghormley; “Mediastinal Empyema” by 
Jacob Sagel; “Roentgen Diagnosis of Small 
Pleural Effusions” by L. G. Rigler; “Spe- 
cific Radiosensitiveness of Cells and its 
Significance to Radiotherapy” by A. U. 
Desjardins; “A Radium Technique in the 
Treatment of Carcinoma of the Cervix 
Uteri” by R. E. Fricke; “Results Obtained 
from Radiation Therapy in Cases of Car- 
cinoma of the Cervix Uteri” by H. H. 
Bowing; “Use of Iodized Oil in Gynecologi- 
cal Diagnosis” by L. M. Randall; “Pre- 
liminary Report of Intravenous Urography 
by Means of Uroselektan” by C. G. Suther- 
land and W. F. Braasch. 

The Secretary of the society is Dr. L. G. 
Rigler of Minneapolis. The next meeting 
will be held in Duluth, Minnesota, on July 


14, 1930. 


INDIANA ROENTGEN SOCIETY 


The third annual meeting of the Indiana 
Roentgen Society was held in Indianapolis 
on February 22, 1930. Dr. A. B. Moore of 
Rochester, Minn., addressed the meeting. 
The following officers were elected: Presi- 
dent-elect, L. A. Smith, Indianapolis; 
Vice-president, A. C. Holly, Attica, Ind.; 
Secretary-Treasurer, J. N. Collins, Indian- 
apolis. 
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EQUIPMENT FOR ENCEPHALOGRAPHY 


By FREDERIC SCHREIBER, M.D. 
Harper Hospital 


DETROIT, MICHIGAN 


NCEPHALOGRAPHY entails num- 
erous and necessary shifts in the 


position of the patient. These changes in 
position must be gently accomplished to 
avoid breaking or shifting the lumbar 
puncture needle when in place. The whole 
procedure is carried out in the roentgen 
department since the less the patient 1s 
moved about after the air injection, the 
less will he complain of headache and 
nausea. 

The apparatus described here has been 
found useful in avoiding some awkward- 
ness in handling these patients (Fig. 1). 
It consists of a special bench, chair and 
stool. The bench is so constructed that 
the central third of the top is removable 
and rests on rollers. This separate piece 
is also used interchangeably as the seat 
of the chair and can easily be slid from one 





Fic. 1. Showing chair, bench and stool used for 
encephalography. The sliding portion of the 
bench is here shown in place as the chair seat. 
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Fic. 2. The patient in position for lumbar puncture. 
Note the three pillows and the relation of the 
hips to the sliding portion of the bench. 


to the other, since both bench and chair 
are of the same height. 


The patient is seated on a pillow over 
the sliding portion of the bench. Without 
changing his position laterally, he is laid 
on the bench, ready for lumbar puncture 
(Fig. 2). The needle is inserted and manom- 
eter readings taken. The manometer is 
then disconnected and the stylet reinserted 
in the lumbar puncture needle. With the 
needle left in place, the patient is then 
set up in his original position. The mova- 
ble seat with the patient on it is then rolled 
from the bench onto the chair and every- 





Fic. 3. The patient having again assumed a sitting 
position 1s being pushed back into position on the 
chair. 





Fic. 4. Patient in position for the injection of air. 
The instruments and containers are on the shelf 
below the open chair back. The nurse rotates the 
patient’s head to insure even distribution of air. 
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Fic. §. The chair in position for the anteroposterior 
view. The Bucky diaphragm is tilted slightly 
forward and is steadied by resting it on the back 
of the chair. 


thing is in readiness for the air injection 
(Fig. 3). 

The chair is solid in construction and is 
fitted with castors which can be clamped 
to the floor. A board is laid over the arms 
of the chair so that the patient’s elbows 
are supported, and his back is arched. 
The operator sits on a stool behind the 
open-backed chair with his instruments 
placed before him on a convenient shelf. 
A nurse supports and rotates the patient’s 
head, tapping it from time to time to insure 
freedom from bubbles in the foramina, 
and an even cortical distribution of air 
(Fig. 4). 

After a sufficient amount of air has been 
injected, the chair is moved into position 
and firmly clamped to the floor prepara- 
tory to making the encephalograms. The 
Bucky diaphragm is steadied by resting 
it on the chair, thus avoiding the slight 
vibration when the trigger is pulled. For 
taking the films, the chair can be revolved, 
tilted and locked in any position. The 
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backward tilt is especially useful in outlin- complain less of nausea and headache. 
ing the third‘ventricle. No doubt numerous chairs. for similar 

Since using this apparatus we find purposes are in use but we believe that this 
that our encephalograms can be made chair and accessories combine certain 
much more rapidly and that the patients features which are advantageous. 
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RÖNTGENUNTERSUCHUNGEN AM INNENRELIEF 
DES VERDAUUNGSKANALS. Ein Beitrag zur 
klinischen Röntgendiagnostik insbesondere 
von Entzündung, Geschwür und Krebs. 
Von Dr. Hans Heinrich Berg, A. O. Professor 
an der Universität Berlin, Oberarzt der z. 
Medizin. Universitätsklinik der Charité. 
Paper, price 27 Marks; bound, price 29 
Marks. Pp. 198, with 193 illustrations. 
Leipzig: Georg Thieme, 1930. 

Irregularities in the shadow of the bismuth- 
filled stomach attributed to folds in the mucosa 
were observed early in the history of roentgeno- 
logy but until recently they have been men- 
tioned in the literature only casually, if at all. 
The study of the mucosa of the gastrointestinal 
tract has its foundation in the important work 
of Prof. Gösta Forssell. He has shown that, 
instead of being anatomically fixed, it is a very 
movable, flexible structure with a constantly 
changing contour which is modified by nervous 
influences and disease processes. This book is 
an exposition of the roentgenologic method of 
studying the mucosa and of its possibilities and 
limitations in the detection of disease. Its title 
may be freely translated, “The Roentgen In- 
vestigation of the Mucosal Relief Contours of 
the Digestive Tract.” 

The book is divided into ten sections. After 
a historical introduction in the first, the second, 
third and fourth deal with technical methods of 
demonstrating the mucosal contours, their 
physiologic background and their normal ap- 
pearance in the various parts of the gastroin- 
testinal tract. The fifth discusses pathological 
and functional changes in the lining membrane. 
The sixth and seventh give the results of relief 
studies—largely by means of illustrative cases. 
The eighth, ninth and tenth sections present a 
criticism and evaluation of this method of diag- 
nosis, and the bibliography. 

To show up the mucosal contours, the lining 
membrane must be coated with a fairly thin 
layer of opaque material, in contrast to the 
usual method of filling the viscus completely 
and studying its profile. Berg has found that a 
water suspension of barium sulphate, while not 
ideal, is more satisfactory than other prepara- 


tions. He gives only a small quantity—one to 
five swallows—which is spread over the gastric 
and duodenal mucosa by palpation and by 
changing the position of the patient. Pressure 
is applied sufficient to bring out the mucosal 
contour to the best advantage; this Berg calls 
“dosed pressure” and emphasizes repeatedly its 
importance. Careful roentgenoscopy is the 
cornerstone of the examination, and films are 
taken under screen control at the optimum 
moment. Not more than six cases, in Berg’s 
opinion, should be handled in one day by one 
examiner to secure the most accurate results. 
The mucosal contours of the large intestine are 
best shown after the evacuation of a barium 
enema. 

The study of the contours of the lining mem- 
brane with a small quantity of opaque material 
will give information not obtainable after 
complete filling of the viscus, and in the hands 
of an experienced examiner it is probably suffi- 
cient, in Berg’s opinion. In general, however, 
he recommends that it be supplemented by the 
usual profile study after complete filling. 

Many experienced roentgenologists begin 
their study of the stomach and duodenum with 
the brief manipulation of a swallow or two of 
the opaque mixture to demonstrate flexibility, 
mucosal folds, posterior wall craters, etc. Berg 
has gone far with this part of the examination 
and has recorded many interesting observa- 
tions. He has produced an interesting, stimu- 
lating book, and although at times he treads on 
debatable ground, asin his discussionof gastritis, 
he has wisely tempered his enthusiasm with a 
healthful spirit of conservatism. 

ROSS GOLDEN 


GALL-BLADDER DISEASE: ROENTGEN INTER- 
PRETATION AND DraAcnosis. By David S. 
Beilin, B.S., M.D. Roentgenologist, Augus- 
tana Hospital, Chicago, Ill. Cloth. Price, 
$6.00. Pp. 65, with 130 illustrations. St. 
Paul, Minn.: Bruce Publishing Co., 1929. 


This volume has been produced, as the au- 
thor states, in an attempt to coordinate the 
fundamentals of our present knowledge of the 
biliary system into concise and practical form. 
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He has done this with a brevity which we think 
will appeal to the average worker. 

The portions on anatomy, physiology and 
pathology are somewhat sketchy, although 
quite adequate for purpose of review. The sec- 
tions devoted to cholecystography are sufh- 
ciently detailed and inclusive to illustrate the 
cases with which we are likely to be concerned. 
They present nothing particularly new, but 
known types of cases are well illustrated and 
explained in relation to the clinical, roent- 
genologic and operative findings. 

Dr. Beilin’s experience with the oral ad- 
ministration of the dye has led him to deal 
wholly with this procedure. Of course the 
literature abounds in articles on intravenous 
technique and interpretation of findings, yet we 
should consider the work a little more valuable 
had some details of this widely used method 
been included. The correctness of the author’s 
diagnoses is remarkable, there being only 2 per 
cent error in proved cases. However we find no 
statement regarding the total number of exam- 
inations on which the statistics are based. 

The reproductions of roentgenograms are 
good and they are grouped on large pages in 
such a manner as to facilitate comparative 
study. The book is easily read due to brevity 
of statement, excellent arrangement and clear, 


Book Reviews 


431 


large type. We commend it to all interested in 
gall-bladder diagnosis. 
E. W. Hati 
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Tue HeALTH-CARE or THE Basy. A Handbook and 
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ROENTGEN DIAGNOSIS 
HEAD 
Lyon, Ernst, and Marum, Gorres. Die 

Schiillersche Krankheit. (Christian’s syn- 

drome.) (Schiiller’s disease. (Christian’s syn- 

drome).) Fortschr. a. d. Geb. d. Réntgen- 

strahlen, Sept., 1929, 40, 463-467. 

The primary disturbances of lipoid metab- 
olism are: (1) the splenohepatomegaly of 
Gaucher, the so-called Gaucher’s disease, oc- 
curring chiefly in more advanced age; (2) the 
splenohepatomegaly of Niemann-Pick, in which 
on account of the very fast progress of the 
disease death occurs within the first two years 
of life, and (3) Schiiller’s disease, or the 
condition known in America as Christian’s 
syndrome. Only 16 cases of this latter are re- 
corded in the literature. 

Rowland in a more recent communication, 
entitled “Xanthomatosis and the Reticulo- 
endothelial System (Christian’s Syndrome),” 
placed all three of theaboveconditions under the 
general heading of ‘‘xanthomatosis,” while Pick 
still maintains that the three variations should 
not be considered as a_reticulo-endothelial 
“systemic” entity since both in Gaucher's 
disease and Niemann-Pick’s disease the endo- 
thelial cells play no part. 

- The purpose of this article is to describe the 
course in one of the cases originally described 
by Schiiller so as to allow certain deductions 
with regard to the true nature of the disease. 

The case is that of a girl born in 1909 of 
Jewish parents, who at the age of two developed 
a rather prominent exophthalmos of the left eye 
with defects of the bones of the skull. Six 
weeks later the child started to drink consider- 
ably and a protrusion of the right eye followed. 
In a first communication (October, 1913) the 
child was described as small and delicate with 
rather marked anemia and very pronounced 
polyuria (8 liters daily). There was exophthal- 
mos of both eyes and the skull presented de- 
fects of various sizes (from the size of a penny 
to the size of a palm). 

Re-examinations, in 1914 and 1915, by Schiil- 
ler revealed a diminution in the size of the 


defects of the bones of the skull although the 


polyuria and exophthalmos remained un- 
changed. At this time Schiiller described the 
presence of diabetes insipidus, the bone defects 
of the skull and a marked exophthalmos as the 
most characteristic signs of the disease. 

The patient was seen again several times 
between 1924 and 1929 and it was found that 
the bone defects had practically disappeared 
but that the exophthalmos and polyuria per- 
sisted. 

The first roentgenograms in the case date 
back to 1913 when there was evidence of a 
“peculiar geographical spotting of the shadow 
of the skull,” the changes being localized chiefly 
to the external table. There was an erosion ot 
the supraorbital margins and from this it was 
concluded that the exophthalmos was second- 
ary to the destruction of the bone. Roentgen 
examination was repeated in 1914, 1915, 1924 
and 1929. The last films revealed that the 
formerly observed bone defects have entirely 
disappearedand that the orbit has reassumed its 
normal appearance (the exophthalmos con- 
tinuing in spite of this). The only changes 
were in connection with the sella turcica in that 
the dorsum sellae was somewhat higher and the 
posterior clinoid processes did not show on the 
roentgenograms. 

The marked feature of the case was the re- 
markable improvement in the general condition 
of the patient (observed also in one of Row- 
land’s cases) in spite of the persistence of the 
polyuria and exophthalmos. The bone defects 
of the skull gradually disappeared, the only 
permanent changes being the lack of the pos- 
terior clinoid processes and the reclination of 
the dorsum sellae. Thus it appears that the 
condition, similar to Gaucher’s disease, is of 
long duration and of a practically benign 
nature. Nothing is known as yet with regard 
to the importance of heredity, although the 
condition is familial and seems to affect princi- 
pally the Jewish race.—T. Leucutia. 


Weger, G. Ein Beitrag zur kritischen Deutung 
enzephalographischer Befunde. (A contribu- 
tion to the critical discussion of encephalo- 
graphic findings.) Fortschr. a. d. Geb. d. 
Röntgenstrahlen, Sept., 1929, 40, 437-447. 
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Encephalography has been used routinely in 
the Frankfurt Kinderklinik since 1923. In 
several instances encephalograms were made at 
different intervals for check-up observations, 
and in connection with this it was noted that 
the findings of the different examinations failed 
to coincide. The investigations revealed that 
this may be attributed to artefacts. 

Seven cases are described in detail and their 
roentgenograms are presented, proving (1) that 
in pathological brains, artefacts may be due (a) 
to change in position of the head during the 
taking of the roentgenogram, (4) to incomplete 
withdrawing of the cerebrospinal fluid, (c) to 
possible form and position changes of the brain 
due to enlargement of the fluid spaces and 
cerebral atrophy; (2) that in normal brains 
artefacts may be obtained from shifting of the 
air as a result of changes in position or motion 
during the actual taking of the roentgenograms. 

In several of the cases repeated examinations 
after submitting the children to various passive 
motions still failed to reveal a normal distribu- 
tion of the gas. 

The conclusion is reached that encephalo- 
grams in children must be interpreted very 
carefully since normal conditions may often 
lead to a distribution of the gas within the fluid 
spaces simulating disease.—T. Leucutia. 


Baestra, G. Contributo alla conoscenza del 
quadro radiologico della tubercolosi della 
volta cranica. (Tuberculosis of the vault of 


the skull.) Arch. di radiol., May-June, 1929, 

7, 5157520. 

A case is described in a child eighteen months 
of age with a severe tuberculosis taint in the 
family. The Wassermann reaction was nega- 
tive in the child and the tuberculin test strongly 
positive. There was a circumscribed tubercu- 
lous osteitis of the frontal bone. The focus 
appeared in the roentgen picture as an oval 
lacuna involving the whole thickness of the 
bone; it had very distinct outlines as if cut out 
with a punch and there were no shadows of 
sequestra in it. The bone around it was appar- 
ently normal. This picture is rarely seen in 
tuberculosis of the skull and though it may be 
seen in other conditions too and is not easy to 
interpret the author thinks the possibility of its 
being seen in tuberculous osteitis should be 
borne in mind, particularly as it is hard to 


diagnose early forms of this disease clinically.— 
A. G. Morgan. 
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Nicorra, A. La calcificazione e l’osteoma della 
falce del cervello, al controllo anatomo- 
radiologico e clinico. (Calcification and 
osteoma of the falx cerebri; clinical, anatomi- 
cal and roentgen study.) Ærch. di radiol., 
July—Aug., 1929, 7, 794-823. 

The author has examined 400 clinical cases 
and made roentgenograms in various projec- 
tions. Among these were 25 patients with no 
lesions of the sinuses or meninges. One case 
was confirmed by autopsy. He opened the 
skulls of 200 bodies to determine the percentage 
and type of calcifications in the falx. He made 
roentgenograms in the occipito-frontal and the 
two other usual projections in 40 of the 200 
cadavers examined. He made roentgenograms 
in the occipito-frontal direction of 64 macerated 
skulls to study the roentgen appearance of the 
frontal crest independently of the presence of 
the falx cerebri, controlling his roentgen find- 
ings by opening the skulls. He studied the 
roentgen appearance of calcifications of the falx 
cerebri in the two forms of osteoma and granu- 
lar calcification and produced these two forms 
experimentally. In a vast anatomical material 
he studied the roentgen appearance of the crest 
and the falx cerebri. 


Among the 400 roentgenograms in the 
occipito-frontal direction he found an opaque 
medio-frontal line in 31, or about 8 per cent. 
This percentage is high in proportion to the 
anatomical percentage of calcifications of the 
falx. Among the 200 cadavers examined he 
found calcifications in only 3. These calcifica- 
tions were all in the form of very small lenticu- 
lar osteomas a few millimeters in diameter 
which in only one case showed a small para- 
median roentgen shadow, barely perceptible on 
the roentgen negative. His study of 400 clinical 
cases led him to interpret only 3 as calcifications 
of the falx. This was less than 1 per cent as 
compared with the 8 per cent of opaque medio- 
frontal lines in the occipito-frontal roentgeno- 
grams. In 28 of the 31 cases in which this line 
was found it was to be interpreted in 22 as a 
hypertrophied frontal crest and in 3 as para- 
sutural hyperostoses in an incompletely fused 
frontal suture. 


Clinically the finding of calcification of the 
falx is of some importance. It indicates a 
search for active or old inflammatory processes. 
He believes it is rare and the opaque medio- 
frontal line in most cases is due to projection of 
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a hypertrophied frontal crest or an incompletely 
fused suture. When an opaque medio-frontal 
line appears as a straight line with pointed ends 
and continuous, and not visible in the other 
projections, especially the oblique and lateral 
ones, it is to be interpreted as a moderately 
hypertrophied crest. A beak-shaped crest indi- 
cates extreme hypertrophy. A diagnosis of 
calcification must be made by stereograms or 
the demonstration that the line is seen in the 
lateral, and particularly the oblique projections. 
In a projection at 45° it is often possible to 
differentiate between the shadow of the cal- 
cification and that of the crest. A thorough 
knowledge of the interpretation of the medio- 
frontal line in the roentgen picture will be of 
great value in clinical conclusions in regard to 
calcifications of the falx.— 4. G. Morgan. 


GRUDZINSKI, ZYGMUNT. Neue vereinfachte 
graphische Methode zur genauen Röntgen- 
lokalisation metallischer Fremdkörper im 
Auge. (Schema-Auflage-Methode.) (A new 
simplified graphic method for the exact 
roentgen localization of metallic foreign 
bodies in the eye.) Fortschr. a. d. Geb. d. 
Röntgenstrahlen, Sept., 1929, 40, 468-474. 
The method is a simplification and perfection 

of the Holzknecht and Altschul methods for the 

localization of foreign bodies in the eye. It 
consists of two procedures: (a) the taking of 
roentgenograms under certain well-established 
conditions, and (4) the determination of the 

‘position of the foreign body by means of trans- 

parent charts. 

(a) Four roentgenograms are taken, with the 
eye looking upward, downward, to the right 
and to the left. The angle of rotation of the eye 
is 27.5° in each instance and the film focus dis- 
tance is 60 cm. A cross with equal arms (of 
so cm. length) and with white ringmarks at the 
ends of each arm is used for sighting. After the 
immobilization of the head in the lateral posi- 
tion, the patient first looks straight ahead and 
the cross is placed with its center exactly 
96 cm. from the center of the cornea. Then the 
patient looks to each white ringmark of the 
cross (the angle of vision under these circum- 
stances corresponding to 27.§°) and successive 
roentgenograms are taken. 

(6) For the localization, the image of the 
foreign body on the film taken with the eye 
looking downward is superimposed on the film 
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with the eye looking upward and the image 
of the foreign body of the fm with the eye 
looking to the right is superimposed on the 
film with the eye looking to the left. Then a 
transparent celluloid or paper diagram of the 
sagittal section of a normal eye is placed over 
the roentgenogram with the eye looking up- 
ward-downward in such a manner that the 
normal axis of the eye is perpendicular to the 
axis of the schematic eye of the diagram. The 
foreign body of the film looking downward is 
marked with red ink exactly in the center of 
the eye of the diagram and the foreign body of 
the film looking upward at the corresponding 
distance and location from the center of the 
eye. 

The same procedure is repeated with the 
roentgenograms looking to the right and left, 
with exception that here a diagram of a hori- 
zontal section of the eye is placed over the films 
and the shadow of the foreign body looking to 
the left is marked in the center of the eye of the 
diagram. 

Diagrams so obtained are then transposed on 
a chart and the position of the foreign bodies 
graphically plotted. 

The sources of error are: (1) extra-ocular 
foreign bodies lying near the posterior half of 
the eyeball; (2) foreign bodies in the center of 
the eye, and (3) the foreign bodies of extremely 
large or small eyeballs. 

The first two errors may be corrected by 
taking a film in a lateral position with the vision 
straight forward and with a landmark on the 
cornea, or, still better by a control examination 
in the posteroanterior view. For the correc- 
tion of the third error diagrams of eyes of 
different sizes would be necessary. 

The method is as accurate as one may expect 
for a localization which can be done within the 
short time of one or two minutes.—T. Leucutia. 


NECK AND CHEST 


GueNAuX. Un cas de diverticule épi-phrénique 
de l’oesophage. (A case of epiphrenic diver- 
ticulum of the esophagus.) Bull. et mém. Soc. 
de radiol. méd. de France, June, 1929, 77, 
165-167. 

There are three types of esophageal diver- 
ticula: (a) the upper, or pharyngo-esophageal; 
(6) the middle, or epibronchial, and (c) the 
lower, or epiphrenic. 

The author describes a case of an epiphrenic 
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diverticulum of the esophagus in a woman 
fifty-two years of age who presented rather in- 
definite symptomatology, such as occasional 
pain, dysphagic symptoms, etc. The diverticu- 
lum had the shape and size of a hen’s egg and 
was lying vertically on the diaphragm. 

It is mentioned in connection with this that 
the diverticula of the lower and upper portions 
of the esophagus are as a rule rather large, while 
the epibronchial diverticula are always small.— 
T. Leucutia. 


Bacnaresl, G. Sull’aneurisma latente dell’ 
aorta toracica. (Latent aneurysm of the 
thoracic aorta.) Arch. di radiol., May—June, 
1929, 7, 521-534. 

A case of latent aneurysm of the thoracic 
aorta is described in a man aged forty-six. 
Some of the clinical and roentgen findings indi- 
cated a diagnosis of echinococcus cyst. But the 
roentgen demonstration of extensive erosion of 
some of the dorsal vertebrae confirmed the 
diagnosis of aneurysm. The author empha- 
sizes the value of roentgen examination of the 
spinal column for the purpose of demonstrating 
the lesions of the vertebrae that often occur in 
aneurysm of the thoracic aorta.— 4. G. Morgan. 


Rés er, H. Röntgenologische Untersuchungen 
über die Herzgrésse bei Herzschlagverlangs- 
amung. (Roentgenologic investigations on 
the size of the heart in bradycardia.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Sep- 
tember, 1929, 0, 519-522. 

Eighteen cases of bradycardia were ex- 
amined by means of orthodiagraphy in the 
erect posture with regard to the size of the 
heart and in some instances to the amplitude 
of the systolic-diastolic excursions. The dis- 
turbance in the rhythm of the heart was de- 
termined by the electrocardiograph. 

The cases were divided into two groups: A. 
Seven cases in which in addition to the brady- 
cardia there was evidence of other pathological 
conditions leading to increase in size of the 
heart (in 3 hypertonia with signs of coronary 
sclerosis; in 2 hypertonia alone, in one mesa- 
ortitis luetica and in one luetic insufficiency of 
the aortic valves). B. Eleven cases without 
complications. 

The disturbance in the rhythm of the heart 
in the cases examined consisted of partial or 
complete heart block and of nodal rhythm. 
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In both groups there was evidence of increase 
in size of the heart. The pulsatory excursions 
were also markedly increased, in the cases of 
partial and complete heart block the increase 
being confined to the left and in nodal rhythm 
to the right margin of the heart. 

An enlargement of the left auricle could not 
be observed in the uncomplicated cases. 

The enlargement of the heart occurs regu- 
larly whenever the disturbance in the rhythm 
extends over a period of several years and 1s 
more pronounced in the partial and complete 
heart block than in the nodal rhythm.—T. 
Leucutia. 


KiENBOCK, Ropert, and Weiss, KONRAD. 
Uber das entziindliche Perikard-Divertikel. 
(Inflammatory pericardial diverticulum.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Sep- 
tember, 1929, 40, 389-418. 

Three cases of inflammatory pericardial di- 
verticulum are described in detail. The first 
case is that of a woman thirty-nine years of 
age who first came under observation in 1908, 
with a marked chlorosis, general debility, pain 
in the right chest, dyspnea and marked palpita- 
tion of the heart. The roentgen diagnosis at 
that time was sac-like aneurysm of the ascend- 
ing aorta. The case was re-examined in 1914 
and again in 1919, the diagnosis remaining in 
both instances the same. At a fourth exami- 
nation a few months later, in another institu- 
tion, the diagnosis was changed to intrathoracic 
tumor and at a fifth examination in 1924 to 
solitary aneurysm of the ascending aorta. 
Finally, in 1927, after the experience with 
Case 11 the correct diagnosis of pericardial 
diverticulum was established. 

The second case is that of a man, thirty-three 
years of age. He was examined in 1920 but a 
definite diagnosis could not be made at that 
time. 

The third case is that of a woman, thirty- 
seven years of age, who was examined recently 
and who in fact is responsible for the recogni- 
tion of the true nature of the disease. This 
woman had a symptomatology very similar to 
that of the first case and the roentgen exami- 
nation of the chest presented a picture which 
was variously classified as pericardial exudate, 
mediastinal tumor and aneurysm of the aorta. 
Following her death an autopsy was obtained 
and this revealed a pericardial diverticulum due 
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to adhesions from a chronic fibrous pericarditis. 

Subsequently, the authors compared the 
roentgenogram of Case 111 with those of Cases 1 
and 11 and found such a striking similarity, that 
on the basis of this they felt justified in chang- 
ing the former diagnosis of those cases to that 
of pericardial diverticulum. 

The condition is exceedingly rare. A review 
of the literature reveals that there are several 
anatomico-pathological reports which may be 
considered more or less characteristic of peri- 
cardial diverticula, but that there is only one 
clinico-roentgenological report, that of Seidler 
(1921) in which an accurate description of the 
condition was given in vivo. A correct diag- 
nosis, however, could be established in this case 
only after the post-mortem examination. 

In another case, that of a physician forty- 
five years of age, observed by Herz, and in 
which a previous diagnosis of dermoid cyst was 
made, the condition was recently classified as 
pericardial diverticulum. These constitute the 
only cases recorded in the literature. 

The roentgen signs of a pericardial diverticu- 
lum are either (a) positive, consisting in (1) 
diffuse enlargement of the heart and (2) an 
abnormal shadow (diverticulum) at the right 
border of the heart, or (4) negative, consisting 
in (1) normal contour of the aorta, (2) normal 
appearance of the lungs, and (3) a lack of 
change of the positive signs in subsequent 
roentgenologic examinations. 

The abnormal shadow at the right border of 
the heart which really constitutes the diverticu- 
lum is as a rule the size of an apple, of rounded 
contour and, with the exception of a very small 
zone of increased transparency at the margin, 
of homogeneous density. It follows the excur- 
sions of the diaphragm during respiration and 
shows a very slight pulsation. 

Differential diagnosis includes (1) simple en- 
largement of the heart; (2) aneurysm of the 
aorta; (3) mediastinal tumor, and (4) encysted 
pleural exudate. Inflammatory pericardial di- 
verticula occur subsequent to chronic fibrous 
pericarditis and as a result of extensive adhe- 
sions.—T. Leucutia. 


Conrozier, and Macnin._ La silicose pul- 
monaire. (Pulmonary silicosis.) Bull. et 
mém Soc. de radtol. méd. de France, June, 
1929, 77, 206-207. 


Two cases of pulmonary silicosis are briefly 
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described, and in connection with this the 
association with tuberculos& discussed.—7. 
Leucutia. 


STIRPE, GIULIO. Aspetti radiografici del pol- 
mone opposte al pneumotorace artificiale 
terapeutico e loro valore a fianco ed in con- 
fronto dell esame clinico. (Roentgen appear- 
ances of the lung on the side opposite an 
artificial therapeutic pneumothorax and their 
value in themselves and in relation to clinical 
examination.) Arch. di radiol., July-Aug., 
1929, 7, 647—675. 

The author studied the roentgen appearance 
of the lung on the side opposite artificial 
pneumothorax in patients with unilateral pul- 
monary tuberculosis, making series of roent- 
genograms before the pneumothorax was begun, 
after the first application of the pneumothorax 
and after complete collapse of the diseased 
lung. Eight cases are described and illustrated 
by roentgenograms. In all the cases there were 
roentgen changes in the normal lung, consisting 
of increased clearness and distinctness of the 
lung outline; this began in some subjects after 
the first insufflation of air. This increased dis- 
tinctness of the lung outline is due to greater 
fullness of the arteries of the lung on the normal 
side resulting from the collapse of the opposite 
lung. If it is followed up by series of roent- 
genograms it is found to increase as the collapse 
of the diseased lung becomes more complete. 
Another possible factor is vicarious emphysema 
of the normal lung, though some authors deny 
this, as the greater clearness of the lung outline 
can be seen in cases in which there is not any 
marked displacement of the mediastinum. 

The author emphasizes the importance of 
knowing of these changes so that they may not 
be interpreted as pathological. He intends to 
follow up the study, comparing the findings 
with the clinical findings in the diseased lung, 
as he thinks these pictures may be of value in 
the prognosis of the treatment.—/. G. Morgan. 


Gianturco, C. Il lobo della vena azygos alla 
indagine radiologica. (The lobe of the azygos 
vein in the roentgen picture.) Arch. di 


radiol., July—Aug., 1929, 7, 745-757. 

Anatomists have long known that there may 
be a supernumerary lobe of the right lung from 
division of the upper lobe into two parts by a 
deep vertical incisure. The smaller and median 
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part of this divided lobe is called the lobe of the 
vena azygos becagise that vein runs beneath the 
incisure and instead of emptying directly into 
the trunk of the vena cava describes a loop 
which passes around the base of the new lobe. 
The anatomy of the azygos vein is reviewed and 
sketches given of its course when there is an 
accessory lobe. 

The condition is rare and hundreds of roent- 
gen examinations may be made without seeing 
a case, but the author has seen 3 and gives 
roentgenograms of these and of some others 
sent him by colleagues. It may give pictures 
that cause mistakes in diagnosis. The inter- 
lobar incisure should always be visible but in 
poor pictures it sometimes is not and the dense 
shadow of the vein may be mistaken for an 
infiltrated or calcified lymphatic gland. And 
the picture may be simulated by other condi- 
tions; for instance, the interlobar incisure may 
be simulated by the edge of annular bronchi- 
ectases at the apex, of cavities, of spontaneous 
circumscribed pneumothorax or emphysema. 
Careful observation should be made to see if the 
internal and external ends of the interlobar 
fissure are of the same density, if the structure 
of the lung parenchyma is normal and if the 
dense shadow of the vein lies immediately 
below the incisure. Examination for the azygos 
lobe should be made exactly in the antero- 
posterior direction as otherwise it may be 
obscured by the vena cava, the brachio- 
cephalic trunk or the spinal column. It is very 
hard to make a differential diagnosis between 
an azygos lobe that has undergone pathological 
changes and other causes of opacity of the 
apex. The changes which take place in the 
accessory lobe are as a general rule the same as 
those that occur in the rest of the lung; changes 
in the parenchyma may obscure the picture of 
the accessory lobe but sometimes they make 
the incisure even more visible and so facilitate 
diagnosis.— 4. G. Morgan. 


Popesta, V. Corpi estranei nelle vie bronchiali. 
(Foreign bodies in the bronchi.) Arch. di 
radiol., May-June, 1929, 7, 535-552. 

Six cases are described in which foreign 
bodies were localized in the bronchi by roent- 
gen examination. The author thinks roentgen 
examination is beyond doubt the best method 
for localizing such foreign bodies. It not only 
shows the presence and location of a foreign 
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body, either opaque or transparent, but also 
shows the lesions in the respiratory tract caused 
by it. It is very much to be preferred to simple 
bronchoscopy both because it permits of more 
accurate localization and because it 1s much 
less disturbing to the patient, for the general 
condition of these patients is often very bad. 
When the foreign body is transparent to the 
rays the diagnosis must be based on indirect 
signs, such as decreased mobility of the dia- 
phragm on the affected side and aspiration of 
the mediastinum toward the side of the lesion. 
Foreign bodies which penetrate the bronchi 
often cause serious general and local disturb- 
ances and sometimes death but sometimes they 
remain indefinitely in the bronchi without 
causing any great disturbance. There may be 
no general or local atelectasis of the lung and if 
there is it generally disappears as soon as the 
foreign body is expelled or removed by surgical 
operation. Expectorants and antispasmodics 
should be given to help expel the foreign body 
and allay the irritation caused by its presence; 
bromoform is among the most effective of 


these.—4. G. Morgan. 


Bronkuorst, W. Die Röntgentechnik der 
Lungenaufnahme. (Roentgen technique of 
lung pictures.) Acta radiol., 1929, 10, 254- 
270. 

The technique of roentgenography of the 
lungs, especially with reference to contrast 
and sharpness of the pictures, is discussed. In 
connection with several curves taken from a 
former work of the author the influence of differ- 
ent factors on the contrast qualities is con- 
sidered. Special importance is attached to the 
intensity of the exposure, the tension of the 
primary rays, the use of intensifying screens 
and of the diaphragm for secondary rays. The 
importance of the size, shape and homogeneity 
of the focus is demonstrated.— 4. G. Morgan. 


ABDOMEN 
SANDSTRÖM, Cart. Uber die orale Darreichung 


und die Réntgentechnik bei Cholecysto- 

graphien. (The oral method and roentgen 

technique in cholecystography.) Acta radiol., 

1929, Z0, 271—290. 

The author describes the method of giving 
the contrast medium by mouth in cholecysto- 
graphy, a method that has been in use at the 
Maria hospital in Stockholm for the past year 
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and a half and has given much better results 
than the method of oral administration for- 
merly in use. Instead of using the contrast 
medium in pill or capsule form it was given as 
an emulsion as suggested by Fantus. Ordinary 
soda water has been used with advantage in 
precipitating the contrast salt. To attain the 
best absorption of the salt it is necessary for the 
intestine to be at rest and not irritated, and for 
this reason laxatives should not be given before 
the examination. The intestine should be 
fairly empty, so the patient should eat less than 
usual on the day of taking the emulsion. The 
last meal should be about four hours before the 
emulsion. 


In most cases the usual technique of making 
survey pictures of the gall-bladder region 1s not 
sufficient. The patient should always be ex- 
amined standing with combined screening and 
roentgenography. With this technique the 
contrast-filled gall-bladder can easily be seen on 
the screen. After getting the patient in the 
best position, small detail pictures are made of 
the gall-bladder, and it is particularly advisable 
to take series of pictures, as in examining the 
bulb of the duodenum. It is also important to 
graduate the compression, under screen control, 
so that the contrast shadow forms a thin layer, 
the details of which are easily analyzed. In 
this way very small isolated concrements have 
been demonstrated. With this technique it 1s 
an advantage, rather than the opposite, if the 
shadows are not so dense as they usually are 
after an intravenous injection of the contrast 
medium. 


When an obstruction is suspected in the 
common duct, roentgen examination of the size 
of the spleen may be of value in some cases. 
It seems quite probable, from the author’s 
material, that if the spleen is normal in size the 
common duct is not obstructed. With this 
technique cholecystography with the contrast 
medium given by mouth is as reliable as that 
after intravenous injection. Twelve roent- 
genograms are given, all but one of them taken 
with this technique.—A. G. Morgan. 


PopestA, V.  L’indagine radiologica nelle 
sindromi tifloduodeno-colecistiche. (The 
roentgen picture in associated appendicitis, 
duodenitis and cholecystitis.) Arch. di 


radiol., Jualy—Aug., 1929, 7, 092—744. 


Abstracts of Roentgen and Radium Literature 


APRIL, 1930 


Eight cases are described and illustrated with 
roentgenograms. They show that whatever the 
physiological, anatomical and pathological re- 
lationship between the large intestine and ap- 
pendix on the one hand and the stomach, 
duodenum, liver and bile tract on the other, 
lesions of the appendix are not infrequently 
associated with lesions of the stomach and 
duodenum or cholecystitis. The lesions may 
be of any degree from simple gastro-duodenitis 
and periduodenitis to gastric or duodenal ulcer 
and from simple retention of bile to cholecys- 
titis and pericholecystitis or bile calculi. 

The author then discusses the value of roent- 
gen examination in such cases. In the first place 
it eliminates possible lesions of other organs 
which cause a similar symptomatology, such 
as disease of the kidneys or elsewhere in the 
urinary tract, and even other conditions in the 
digestive tract, such as movable cecum, etc. 
And in the second place it may give positive 
signs of the condition that actually exists, such 
as shadows of bile calculi, signs of gastric or 
duodenal ulcer, evidence of lesions of the appen- 
dix, evidence of cholecystitis or pericholecys- 
titis and anomalies in position and function of 
the cecum and large intestine. 


It is true that gallstones cannot always be 
demonstrated roentgenologically, but the diag- 
nosis may be made even in such cases from 
indirect signs, such as deformity of the bulb of 
the duodenum and inability to inject the gall- 
bladder even by Graham’s method. Roentgen 
diagnosis of ulcer of the stomach or duodenum 
is certain when there is a niche but it may be 
doubtful in other cases. The same thing may 
be said of simple appendicitis and cholecystitis 
and roentgen examination may in some cases 
even make the diagnosis more obscure instead 
of clearing it up. But inflammation around the 
gall-bladder, pylorus, duodenum or appendix 
can generally be diagnosed quite easily by 
roentgen examination. 

In other cases roentgen examination shows 
lesions of different organs. For example a 
patient may be sent for examination for ap- 
pendicitis and the findings may show not only 
this condition but also gallstones. In such cases 
the roentgen examination cannot show the 
nature of the relationship between the two 
conditions but it at least shows that inflam- 
mations of the appendix, duodenum and gall- 
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bladder are frequently associated.—. G. Mor- 
gan. à 


Gotonsxko, R. Uber Funktionsstörungen des 
Dickdarmes bei Perikolitis. (Functional dis- 
turbances of the colon in pericolitis.) Fort- 
schr. a. d. Geb. d. Rintgenstrahlen, September, 
1929, 40, 508-512. 

The etiologic factors of the functional dis- 
turbances of the colon may be classed into two 
main groups: (1) those without anatomical 
foundation, and (2) those with anatomical 
changes within the abdomen. 

To this latter group belong chiefly adhesions 
resulting from various inflammatory processes 
(such as cholecystitis, appendicitis, mesen; 
teritis, pericolitis, inflammations of the adnexa) 
or from operative procedures (appendectomy, 
gastroenterostomy, liver operations, etë) 

The adhesions resulting from pericolitis are 
localized chiefly to the cecum and ascending 
colon and only occasionally to the proximal 
portion of the transverse colon. 

Six cases of pericolitis with adhesions are de- 
scribed in more or less detail.— T. Leucutta. 


Tarra, F. Su alcuni casi di dolicocolon con 
sintomatologia clinica rara. (Some cases of 
dolichocolon with unusual symptomatology.) 
Arch. di radiol., Jaly—Aug., 1929, 7, 676-691. 
Six cases are described and illustrated by 

roentgenograms and similar cases from the 

literature reviewed. Most of the cases seen are 
partial dolichocolon; total dolichocolon is very 
rare; in the author’s Case vi there was elonga- 
tion of the whole colon, though that of the 
sigmoid was most marked. Partial dolichocolon 
of the ascending and descending colon is also 
rare; the author’s Case 11 was an example of the 
former; in addition to unusual length and ab- 
normal arrangement of the ascending colon 
there was colitis and pericolitis and unusual 
clinical symptoms. In Case 111 signs of occlu- 
sion were caused by the elongation and abnor- 
mal position of the descending colon. The other 
three were cases of elongation of the ilio-pelvic 
part of the colon, which is the most usual form. 

The first patient was a boy of fourteen who had 

had intestinal disturbance since earlychildhood; 

at the age of four he had prolapse of the rectum 
when he was constipated. This change in the 
sphincter of the rectum and the last part of the 


Abstracts of Roentgen and Radium Literature 


441 


colon was probably due to the elongation of 
the latter. In the case of elongation of the 
ascending colon there were repeatedly signs of 
acute occlusion which threatened the life of the 
patient. In Case 111 the symptoms were worse 
at the menstrual period; the symptoms began 
at the age of puberty and increased in severity. 
The patient was then well for awhile but 
suddenly had signs of occlusion which from the 
roentgen picture might have been interpreted 
as due to pericolitis or chronic invagination. 
In Case 1v there was fever with signs of colitis 
and at one time melena. In Case v there was 
enlargement of the bulb of the duodenum from 
periduodenitis and in Case vı a dolichosigmoid 
which simulated inflammation of the adnexa 
and was treated at first by diathermy with con- 
siderable improvement, but the symptoms re- 
curred some years later. 

Ulcer of the duodenum is one of the most 
serious complications of these cases. There are 
other cases that simulate tumor from accumu- 
lation of feces and others with high fever in 
which the diagnosis cannot be made from 
clinical examination; diagnosis of the nature 
and site of the disease can only be made by 
roentgen examination.— 4. G. Morgan. 


LIGNIÈRES. A propos d’un cas de sténose 
hypertrophique du pylore chez un nourrisson. 
Etude radiologique. (Hypertrophic stenosis 
of the pylorus in an infant; roentgenologic 
study.) Bull. et mém. Soc. de radtol. méd. de 
France, June, 1929, 77, 212-215. 

A case of hypertrophic stenosis of the pylorus 
observed in a baby two months old is described 
in detail and the roentgenograms are presented. 
The case is interesting because of a slow and 
progressive evolution of the pyloric stenosis 
simulating an organic stenosis such as is seen in 
adults —T. Leucutia. 


Darr’ AcQoua, V. Ulcera preantrale in soggetto 
con mesenterium commune. (Pre-antral 
ulcer in a patient with common mesentery.) 
Arch. di radiol., May—June, 1929, 7, 501-514. 
The patient was a man of twenty-three who 

had always been well until he was twenty-one, 

when he began to have rather intense pain an 
hour or two after meals in the epigastric region, 
which was relieved by food or by lying on his 

left side. He was treated from December, 1927, 

to February, 1928, for stomach ulcer. One 
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evening in September, 1928, he suddenly had 
excruciating epigastric pain and loss of con- 
sciousness. He was sent to a hospital where an 
emergency operation was performed with a 
diagnosis of acute peritonitis from perforation. 
Operation showed a perforated ulcer in the pre- 
antral region. It was excised and the opening 
sutured. Recovery was uneventful but it was 
not long until the patient began to vomit and 
have such intense colic that it could not be 
controlled by morphine. Operation showed 
loose adhesions uniting some of the loops of 
small intestine to each other and to parts of 
the large intestine and fixing various parts of 
the intestine to the anterior wall of the abdo- 
men. The operations were freed without diff- 
culty and it was found in the course of the 
operation that all the small intestine was to the 
right of the midline, including the duodenum 
which continued directly into the jejunum with- 
out a trace of Treitz’ ligament. The large 
intestine was entirely on the left. The patient 
recovered and has had no symptoms since. 
Roentgen examinations were made when the 
patient was sent to the hospital in December, 
1927, and again in January, 1929, before the 
second operation. On the first examination the 
stomach was vertical with its caudal pole three 
fingers breadths below the line connecting the 
crests of the ilium; a niche showed the site of 
the pre-antral ulcer. The examination showed 
the abnormal position of the intestines, and the 
pylorus was eccentric. In the second exami- 
nation this eccentricity of the pylorus per- 
sisted. It was probably due to spastic contrac- 
ture of the musculature of the antrum. This 
sign may be useful as indicating contracture. 
It was impossible 1n this case to demonstrate 
the adhesions which caused such serious trouble. 
Common mesentery has been held responsi- 
ble for a dyspeptic symptom-complex but there 
were no signs of functional stomach disturbance 
in this patient before the acute signs of ulcer 
began. The author thinks such symptoms are 
not caused by the malformation itself but by 
the morphological constitution of the subject 
and they may or may not be found in common 





VALLEBONA, A. L’applicazione sperimentale 
del metodo combinato allo studio della cavita 
peritoneale. (Experimental use of the com- 
bined method in the study of the peritoneal 
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cavity.) 
758-766. 
The author describes the A of his 

method of insufflating air into the peritoneal 

cavity in rabbits and then injecting iodized oil. 

Roentgenograms are given showing the very 

clear pictures obtained. But though this is an 

excellent experimental method it has certain 
dangers in practical use. The dangers of intro- 
ducing iodized oil into the peritoneal cavity are 
added to those of pneumoperitoneum. In order 
to cover the whole peritoneum with a thin layer 
of iodized oil it is necessary to introduce quite a 
large amount of it and this may cause intoxica- 
tion. This is the greatest danger in the practical 
use of this method in man. Another danger is 
that the oil may irritate the peritoneum and 
cause inflammation. And even the production 

of a reaction that causes adhesions would be a 

contraindication to the use of the method in 

man. So at present no attempt should be made 
to use the method clinically —A. G. Morgan. 


Arch. di radiol., July—Aug., 1929, 7, 


GYNECOLOGY AND OBSTETRICS 


Beck, ALFRED C. A case illustrating the value 
of the x-ray as an aid in the management of 
polyhydramnios. dm. F. Obst. © Gynec., 
Aug., 1929, 78, 257-258. 

Beck reports a case of polyhydramnios in 
which the roentgen examination in the thirty- 
first week of pregnancy showed a fetus having a 
relatively small head. Immediate interruption 
of pregnancy resulted in the delivery of a hemi- 
cephalic monster. About 8 liters of amniotic 
fluid were drained away after rupture of the 
membranes. By the aid of the roentgen ray a 
definite decision to empty the uterus was 
reached. While the same conclusion would have 
been formed at a later date without the aid of 
the roentgen ray, the patient was spared con- 
siderable suffering because of the early diag- 
nosis. Early interference, before the appear- 
ance of maternal indications for interruption of 
pregnancy, greatly lessened the risk—R. S. 
Bromer. 


GENITOURINARY SYSTEM 
Hirst, Jons C. The kidney of pregnancy. 
Am. J. Obst. 8 Gynec., Oct., 1929, 78, 528- 
$45. 
Hirst states that the purpose of his paper is 
to summarize and coordinate the present 
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knowledge of the kidney of pregnancy, and to 
present certaig additional information. The 
title is used in a broad sense to include the 
following study: 

1. The diagnosis of hydronephrosis, infected 
hydronephrosis, and pyelitis complicating preg- 
nancy, with a comparison of the relative fre- 
quency of appendicitis and gall-bladder disease. 

2. The relation of hydronephrosis and pye- 
litis to early and to late gestational toxemia. 

3. Differential kidney function tests and 
pyelograms to discover additional factors in the 
cause of the common hydronephrosis of preg- 
nancy, with special attention to the possibility 
of ureteral edema or chronic passive congestion 
that might be a contributing cause to late 
gestational toxemia and eclampsia. 

4. An attempt to differentiate renal and 
hepatic toxemia of pregnancy by the effect of 
heparmone administration. 

His study contains a review of over 70 lead- 
ing articles, not only on the above subjects but 
also on the newer aspects of renal and hepatic 
function, and the classification of gestational 
toxemias. The second part contains tables and 
illustrations from his experience from May 1, 
1926 to May 1, 1929, with the behavior of the 
kidney of pregnancy. For ten years he has had 
charge of the cystoscopic work in the Depart- 
ment of Obstetrics of the Hospital of the Uni- 
versity of Pennsylvania and this report is based 
upon cases from this clinic. Numerous illustra- 
tions of pyelograms in cases showing infected 
hydronephrosis, deviation of the ureter with 
low grade infection of moderate hydronephrosis 
and hydroureter, bilateral nephroptosis before 
and after pregnancy, and calculus and con- 
striction of the ureter, are clearly reproduced. 
The tables are very complete. 

Hirst thinks that certain conclusions appear 
sound: 

1. Cystoscopic urologic diagnosis is an im- 
portant part of an obstetric service, and when 
carefully performed carries no undue risk. 

2. Vasodilatation and circulatory stasis of 
the distal ureter may directly or indirectly be 
concerned with late gestational toxemia. 

3. Early and late toxemia are essentially 
different; the latter is primarily renal in origin. 

4. Heparmone appears to bear insufficient 
specific action to separate a hepatic type from 
the late forms of pregnancy toxemias. 

Certain significant facts, Hirst states, were 
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brought out by a summary of the 97 obstetric 
patients subjected to urologic diagnosis by 
cystoscopy and pyelography. These are of in- 
terest to roentgenologists interested in pyelog- 
raphy. 

1. Ureteral obstruction appeared only four 
times, in the form of calculus twice, and con- 
genital narrowing of the orifice and stricture. 
This absence of frequent obstruction presup- 
poses some additional factor responsible for 
impaired drainage not accounted for by atonic 
ureteral dilatation or latent infection so com- 
mon in pregnancy. This impairment he be- 
lieves is circulatory in the form of intermittent 
vasodilatation or chronic passive congestion of 
and around the distal ureter, evidenced by 
edema of the orifice in the form of irregularity 
of shape and puffing. 

2. Jaundice did not appear in any case, but 
one instance of subacute exacerbation of a 
chronic cholecystitis followed ureteral cather- 
zation. Therefore it appears that even if the 
renohepatic interrelation be of importance in 
infection and toxemia, it plays no great part 
in careful cystoscopy of the obstetric patient. 

3. Other harmful results of urologic investi- 
gation included two troublesome increases in 
severity of chronic pyelitis, and one precipita- 
tion of labor at term.—R. S. Bromer. 


Bronner, H., and Scutitter, J. Der Blasen- 
Nierenriickfluss (vesiko-renaler Reflux). 
Klinische und réntgenologische Beiträge. 
(Vesico-renal backflow [vesico-renal reflux]. 
Clinical and roentgenological contributions.) 
Fortschr. a. d. Geb. d. Röntgenstrahlen, Sep- 
tember, 1929, 40, 419-436. 

The vesico-ureteral or vesico-renal reflux 
is variously described in the literature as ves- 
ico-renal backflow, insufficiency of the vesico- 
ureteral ostia, forced ureters, gaping of the 
ureters, etc. The lesion never occurs under 
normal conditions because of the valve-like ac- 
tion of the ureteral orifice. As soon as there 
is disturbance of the physiologic function of the 
bladder and ureters, the valve-like action of 
the ureteral orifice ceases and a vesico-ureteral 
or a vesico-renal reflux ensues. 

Conditions leading to disturbances in the 
action of the ureteral orifice are: (1) marked 
hypertonia of the bladder musculature due to 
tenesmus in different diseases; (2) disturbances 
due to narcosis or lumbar anesthesia; (3) 
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ureteral rigidity in certain inflammatory condi- 
tions, leading to the so-called “golf hole” or 
“funnel-shaped” orifice, etc. 

One case, that of a girl twenty-four years of 
age, suffering with diffuse tuberculous cystitis 
and cavernous tuberculosis of the left kidney, 
in which a vesico-renal reflux developed on the 
opposite side, is described in detail. The first 
stage of the vesico-renal reflux of the opposite 
(right) side was observed previous to the oper- 
ation, and it was thought that the nephrectomy 
on the left side would lead to a disappearance 
of the condition. Check-up cystograms made 
fourteen days, one month, one and a half 
months, and again fifteen months later, how- 
ever, showed gradual progression of the vesico- 
renal reflux to a complete hydronephrosis. 

Since the above case was observed during the 
entire course of the disease, the author was able 
to study the various stages of vesico-renal 
reflux. Thus first there is only a slight dilata- 
tion of the lower portion of the ureter with the 
urine entering into this part of the ureter. Later 
the urine enters as high as the kidney pelvis and 
there is progressive dilatation of the entire 
ureter. In the third stage tortuosity, with 
occasional kinking of the ureter develops, lead- 
ing to retention of the urine in the upper por- 
tion of the ureter and kidney pelvis. The final 
stage of the disease is marked by hydro- 
nephrosis. 

The symptomatology of the patient is in 
accordance with the various stages of the 
disease. Thus first there is only a drawing sen- 
sation in the lower back, then the sudden de- 
sire to urinate develops. This is especially 
marked when changing from the horizontal into 
the vertical position, and often results in 
urinary incontinency. In the final stage mic- 
turition in two or several periods follows. This 
latter is due to the fact that during the actual 
micturition the bladder expels the urine both 
into the urethra and towards the kidney. At 
the end of the systole of the bladder the urine 
which has entered the dilated ureter and kidney 
flows back into the bladder and the patient has 
to urinate again. In more advanced cases this 
phenomenon may repeat itself three to four 
times until a complete emptying of the bladder 
is obtained. 

Cystography is the sovereign method of ex- 
amination in vesico-renal reflux. Especially in 
the later stages of the disease, it often leads to 
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spontaneous filling of the ureter and kidney 
pelvis. The direct applicationeof pyelography 
is contraindicated since the slightest pressure 
may lead to the opaque substance entering the 
venous system of the kidney, the so-called 
pyelovenous reflux. The best opaque media are 
a 12 per cent solution of sodium iodide, a one 
to four solution of umbrenal, or a 5 per cent 
solution of iodipin. 

The various diseases leading to vesico-renal 
reflux are: (1) tuberculosis of the bladder and 
kidney. This, according to Bumpus, is re- 
sponsible for 40 per cent of all refluxes and 
occurs in 20 per cent of all cases with tuber- 
culosis of the kidney. The reflux may extend, 
as in the case already mentioned, also to the 
normal kidney. This of course constitutes a 
very serious complication. Occasionally it may 
spontaneously disappear following removal of 
the diseased kidney or conservative treatment 
of the bladder. (2) Infections of the bladder 
or of the kidney pelvis. This type of reflux is 
relatively benign and as a rule it disappears as 
a result of conservative treatment. (3) Con- 
ditions associated with retention of long stand- 
ing as, for example, ureteral stricture, hyper- 
trophy of the prostate, etc. It is interesting in 
this respect that according to the observation 
of Bumpus the vesico-renal reflux which accom- 
panies enlarged prostates increases from 4.74 
per cent to 11.42 per cent following prosta- 
tectomy. This must be explained by the fre- 
quent occurrence of infections following the 
operation of hypertrophic prostates which, as 
indicated in (2), is a frequent cause of vesico- 
renal reflux. (4) Implantation of the ureters 
into the colon as practised in certain operations. 
Maydl’s attempt to transplant the entire 
trigone of the bladder into the colon so as to 
prevent the reflux has led to no better results. 
Often 70 to 80 per cent of all colonic trans- 
plantations of the ureters result in renal reflux, 
necessitating the later removal of the kidney. 
(5) Transvesical resection of enlargements of 
the lower portion of the ureter (ureterocele). 
(6) Certain instances of ureteral stones, pro- 
ducing partial obstruction, and finally (7) cer- 
tain spinal cord lesions and in very exceptional 
cases congenitally. 

The question as to whether vesico-renal re- 
Hux always leads to insufficiency of the affected 
kidney is not as yet definitely settled.—T. 
Leucutta. 
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SARGENT, James C. Interpretation of the 
seminal vesioulogram. Radiology, June, 1929, 
12, 472-483. 

A series of vesiculograms, visualizing a few 
over 200 seminal vesicles, have been reviewed 
by the author and compared with the clinical 
findings. This includes normal cases as well as 
cases of acute and chronic gonorrheal vesicu- 
litis, chronic non-gonorrheal vesiculitis, and 
tuberculous vesiculitis. He concludes that the 
vesiculogram is constant and does not vary 
from a characteristic normal in normal men, 
nor does it vary from time to time in the same 
individual so long as the condition of the vesicle 
remains the same. Dilatation of the seminal 
vesicle, in part or in whole, occurs commonly in 
cases of chronic vesiculitis of several months’ 
duration. This dilatation is thought to be 
atonic in nature and is not permanent if the 
infammation subsides. Dilatation of the am- 
pulla of the vas or of the ejaculatory duct 
occurs, the result of organic stricture, and, 
when present to any degree, remains perma- 
nently. Diminution in the cavity of the vesicle 
is a constant finding in acute gonorrheal 
epididymo-vesiculitis, and is thought to be due 
to inflammatory swelling of the vesical wall. 
This change is temporary and disappears with 
recovery from the disease. Contraction of the 
wall of the vesicle, with extreme decrease in the 
cavity, even to the point of obliteration, occurs 
as the result of long-standing inflammation. 
This change in the vesiculogram is seen in 
chronic vesiculitis, either of gonorrheal or 
tuberculous origin. The vesiculogram reveals 
abscess of the seminal vesicle, when present, 
and communication with its cavity. Obstruc- 
tions of the seminal tract, as well as anomalies 
of the vas and seminal vesicle, are revealed in 
the vesiculogram.— 7. D. Camp. 


McCrea, Lawrain. A contrasting medium for 
pyelographic study. F. dm. M. Ass., Sept. 
28, 1929, 93, 987-988. 

Attention is called to the necessity of having 

a pyelographic medium that can be detected as 

it regurgitates from the ureter when used in 

conjunction with indigo carmine. Sodium 
iodide, now the most universally used pyelo- 
graphic medium, cannot be observed when the 
regurgitated fluid from the ureter is colored by 
the indigo carmine. The following medium has 
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been prepared and is now being successfully 
employed: 


Sodium iodide 12 gm. 
Emulsion of silver iodide 5 percent 20 gm. 
Distilled water sufficient to make 60 gm. 


This combination is a thin, watery, creamy- 
white mixture and can be readily detected by 
the observer watching the ureteral orifice as a 
bluish cream-colored fluid. The contrasting 
medium is of advantage in cases in which there 


is an obstruction of the ureter.—Kar/ Korn- 
blum. 


STEINHARTER, E. C., and Brown, SAMUEL. 
Uterocystography. dm. J. Obst. © Gynec., 
August, 1929, 78, 259—260. 


The authors combine uterography and cysto- 
graphy, claiming that the combination has 
advantage over either method used alone. 
Their report is a preliminary one, submitted in 
the hope that others will make use of the com- 
bined method and publish their results. 

They include illustrations of cases in which 
the combined method was used which show the 
possibility of diagnosing adhesions between the 
uterus, fallopian tubes and urinary bladder, or 
an encroachment of any other adventitious 
structure upon the urinary bladder. This 
method permits the visualization of the field 
beyond the reach of simple uterography, 1.e., 
in the uterovesical space as well as in the areas 
lateral to the bladder.—R. $. Bromer. 


SKELETAL SYSTEM 


Picorint, L. Sopra tre casi di articolazione 
coraco-clavicolare osservati radiologicamente. 
(Roentgen study of three cases of caraco- 
clavicular joint.) Arch. di radiol., July—Aug., 
1929, 7, 784-793- 

The author describes 3 cases of a joint be- 
tween the clavicle and the coracoid process of 
the scapula which he studied roentgenologi- 
cally. He does not think that there is sufficient 
evidence that it is due to residues of structures 
that have disappeared in the course of the de- 
velopment of the race, but thinks it is caused by 
partial ossification of the ligaments which nor- 
mally connect the clavicle and the coracoid 
process. It may be favored by special indi- 
vidual peculiarities, for example changed rela- 
tions between the clavicle and coracoid process. 

The condition is quite rare so it is hard to 


446 


draw any conclusions in regard to its clinical 
importance. It is frequently found associated 
with tuberculosis of the apex, but as it occurs 
in the region which is chiefly subjected to ex- 
amination for pulmonary tuberculosis this may 
be mere coincidence. It is true, however, that 
this joint may decrease the function of the apex 
and so tend to encourage the development of 
tuberculosis. Another hypothesis is that it may 
facilitate fracture of the surgical neck of the 
humerus in cases of contrecoup. Such a joint 
does reduce the movement of the shoulder 
girdle so that the head of the humerus finds an 
almost rigid wall in the glenoid cavity in- 
capable of softening a blow which is trans- 
mitted wholly to the humerus and so makes 
fracture more probable. Giongo denies this 
however and says that he had a patient who 
fell from a ladder and suffered a severe contre- 
coup of the shoulder; there was subcoracoid 
luxation of the head of the humerus but no 
fracture of the humerus. Possati says he saw 
osteophytes on the joint surfaces and on the 
ligaments of the shoulder girdle in such a case 
due to the rigidity of the shoulder girdle and 
the fact that the movements of some kinds of 
hard work produce osteophytes when the pos- 
sibility of movement of the two bones is 
limited. This anomaly may also cause mistakes 
in interpreting the percussion findings in the 
clavicular region, particularly when the anom- 
aly is unilateral and the percussion findings are 
compared with those on the other side.—Z. G. 
Morgan. 


Panner, H. J. A peculiar affection of the 
capitulum humeri, resembling Calvé-Perthes’ 
disease of the hip. Acta radiol., 1929, 70, 
234-242. 

Three cases of this joint affection are de- 
scribed and illustrated with roentgenograms. 
In all of the cases the lesion followed a definite 
trauma in boys ten years old or less. The 
symptoms are mild, consisting only of minor 
functional disturbances. There is always com- 
plete restoration to normal but the disease 
lasts three years or more. The roentgen picture 
is typical. Only the condyle of the humerus is 
affected. At first there is only slight rarefac- 
tion, resembling fissures, with some blurring of 
the structure. Later the center of ossification is 
decreased in size, its outline indistinct and its 
nucleus fragmented. The picture as a whole is 
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very much like that of the center of ossification 
of the head of the femur in eCalvé-Perthes’ 
disease. Finally the center of ossification gradu- 
ally resumes its normal shape and appearance. 
There is no doubt that the affection belongs to 
the same group as Calvé-Perthes’ disease—dis- 
orders of the center of ossification—the etiology 
of which is unknown.—Z. G. Morgan. 


BALESTRA, G. Sulla coxa plana. (Coxa plana.) 
Arch. di radiol., Jaly—Aug., 1929, 7, 767—783. 
This disease generally affects children less 

than ten years of age and is variously called 
juvenile osteochondritis deformans of the hip, 
coxa plana, metaepiphysitis of the upper end 
of the femur, coxalgia and Perthes’ disease. 
Four cases are described. The roentgenograms 
show that after this disease there is apt to be 
deformity of the upper end of the femur char- 
acterized chiefly by flattening of the head of the 
femur and more or less marked deviation of the 
neck. The changed static and dynamic condi- 
tions and perhaps other factors that cannot be 
evaluated exactly, make these joints a good soil 
for the development of arthritis deformans both 
in the youth and adult. Taking this fact into 
account the prognosis of Perthes’ disease be- 
comes much more serious than it has usually 
been considered.—/. G. Morgan. 


Coppa, E. Su di una rara anomalia congenita 
isolata dello scheletro dell’avambraccio. (An 
unusual isolated congenital anomaly of the 
radius.) Arch. di radiol., May-June, 1929, 
A case is described in a girl of fourteen; she 

had never noticed anything wrong until her 

gymnastics teacher told her to go to a physician 
for examination of her right elbow. The 
physician said she was suffering from the results 
of infantile paralysis and sent her to the hospi- 
tal for electrical treatment. The teacher had 
noticed that when the children made move- 
ments of pronation and supination of the hands 
with the arms extended the child’s right arm 

did not make the movement of supination. 

Examination showed the muscles of the arms 

equally well developed and there was no history 

of infantile paralysis. Roentgen examination 
showed fusion of the epiphyses of the radius 
and ulna at the expense of that of the radius. 

The lesion is called radio-ulnar synostosis in the 

literature. In this case there was ossification of 
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the interosseous ligament extending down to 
the boundary between the upper and middle 
thirds. This is very rare. There were no other 
abnormalities in the child’s skeleton. 

The first case of this kind was discovered on 
the autopsy table in 1830; the first case diag- 
nosed by roentgen examination was reported by 
Joachimsthal in 1900. It appears to be due to 
interference with transverse development of the 
tissues at an early period of embryonic life. It 
is important practically sometimes in indus- 
trial accidents when the congenital limitation 
of function is attributed to an injury. The 
differentiation can be made by roentgen exami- 
nation; in traumatic synostosis the joint is 
enlarged, while in congenital synostosis it 1s el- 
ther normal or decreased in size; the outlines 
of the joint are changed in traumatic synostosis 
and the interarticular line is not normal, while 
they are perfectly normal in the congenital 
case. And the arrangement of the trabeculae 
shows the congenital nature of the fusion, as the 
trabeculae of the epiphysis follow the laws of 
normal development. The lesion does not 
interfere greatly with work, as supination is 
not a position that is assumed frequently in 
most kinds of work.—4. G. Morgan. 


ScHNEK, Fritz. Divergierende Luxation im 
Bereich der distalean Hancwurzelknochen- 
reihe. (Divergent luxation in the region of 
the distal carpal bones.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, September, 1929, 49, 484- 
485. 

A case of trauma to the hand occurring in a 
young worker is described because of the 
peculiar injury. In addition to the fracture of 
the fifth metacarpal there was disturbance of the 
carpometacarpal joint with displacement of 
the distal ends of the hamatum and capitatum 
and with fragments broken loose from the 
multangulum and scaphoid. 

Because of the slight external deformity pro- 
duced, the condition was first treated as a 
bruise and the more serious nature of the 
injury was only discovered two months later 
following a roentgenographic examination.— 
T. Leucutia. 


Simon, SIEGFRIED. Zur Diagnose der früh- 
kindlichen Extremititentuberkulose im 
Réntgenbild. (The roentgenologic diagnosis 
of tuberculosis of the extremities in early 
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childhood.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, September, 1929, 40, 448-456. 


Fourteen cases of tuberculosis of the bones of 
extremities are briefly described and their 
roentgenograms presented in order to prove 
that the typical roentgenologic signs of tuber- 
culosis cannot be always encountered in early 
childhood. A confusion with lues and osteo- 
myelitis is often possible. Thus the diseased 
areas may appear sharply circumscribed and 
associated with periostitis such as is observed in 
lues. The atrophy may be only local and very 
slight. 

In other instances it may be entirely impos- 
sible to differentiate between tuberculosis of the 
shaft and staphylococcus osteomyelitis.—T. 
Leucutta. 


BucuMan, JosepH. A résumé of the osteo- 
chondritides. Surg., Gynec. & Obst., October, 
1929, 49, 4477453. 

The author defines osteochondritis as “a non- 
inflammatory derangement of the normal 
process of bony growth occurring at the various 
ossification centers at the time of their greatest 
developmental activity.” Muller in 1888 was 
the first to call attention to the condition when 
he described epiphyseal coxa vara or displace- 
ment of the capital epiphysis of the femur. 
Since that time similar conditions have been 
found to occur at practically every ossification 
center that is subject to stress and strain. 
Several of these have received the name of the 
writers first describing them, such as Osgood- 
Schlatter’s disease of the tibial tubercle, Calvé- 
Legg-Perthes’ disease of the capital epiphysis 
of the femur, Freiberg’s infraction of the second 
metatarsal, Köhler’s disease of the tarsal 
scaphoid, Scheuermann’s disease or vertebral 
epiphysitis and Calvé’s disease or osteo- 
chondritis of the vertebral body. 

It is generally agreed that these conditions 
are manifestations of a common systemic aftec- 
tion. The particular age period of each lesion 
is dependent upon the period of most active 
development of the epiphysis involved. The 
pathological entity is modified by the location 
of the disease. Cases have been reported in 
which there has been a multiplicity of lesions. 

While the etiology of osteochondritis has not 
yet been definitely established, the author be- 
lieves that tuberculosis, syphilis, rickets, the 
theory of endocrine dyscrasia, the infectious 
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theory and the theory of aseptic embolism, 
necrosis and minute compression fractures can 
be discarded. The experimental work of Mau, 
Schmorl and Harrenstein would seem to indi- 
cate that trauma, in the form of increased stress 
and strain, is an important etiologic factor. 
Mau has shown that rapidly growing bone cells 
are physiologically weak. An increased stress 
or strain or a decreased capacity to withstand 
stress or strain occurring at the time of rapid 
growth from static imbalance will result in 
derangements of the normal process of growth, 
giving rise to compression fractures and irregu- 
larities in growth. 

The pathology of osteochondritis is not very 
well established. The pathological changes that 
have been described consist of a destruction of 
the epiphyseal cartilage and an invasion of the 
already ossified areas by islands of cartilage. 
As the condition progresses, hemorrhage and 
necrosis, indications of trauma become evident. 

Clinically all of the osteochondritides are 
similar in their symptomatology. The onset is 
gradual and may or may not be associated with 
trauma which is, when present, usually slight. 
There may be no other manifestations than the 
developing deformity. All the symptoms are 
mild, the patient, as a rule, being in general 
good health. The condition may be bilateral, 
though only one side may give rise to symp- 
toms. As has been noted, the age of onset is 
parallel with the age of the most active growth 
of the affected area, thus the centrum of the 
body of the vertebrae is affected during the 
first few years of life, the superior and inferior 
vertebral epiphyses between the ages of ten 
and twenty-one. Legg’s disease commonly 
occurs between three and ten, Osgood-Schlat- 
ters disease between thirteen to fifteen, 
Köhler’s disease of the tarsal scaphoid from 
three to fifteen, apophysitis of the os calcis 
nine to thirteen, and Kohler’s disease of the 
metatarsophalangeal joint between ten and 
eighteen years of age. 

Likewise the roentgenologic appearance of 
the various forms of osteochondritis is very 
similar. There is a widening of the epiphyseal 
line with areas of rarefaction and condensation. 
The outlines are indistinct, the entire picture 
having a hazy, mottled appearance. Later, the 
bony areas become moth-eaten and their 
outlines irregular. With reparation there is 
condensation and reformation of the lamellar 
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structures. The gross deformities remain after 
healing has taken place. ° 

Because of the meager knowledge concerning 
the condition, treatment must of necessity be 
symptomatic. All of these derangements are 
self limited and are terminated on completion 
of ossification. The greatest hope in treatment 
is the prevention of deformity. Existing defor- 
mity should be corrected immediately. Early 
recognition of the condition and the immediate 
Institution of rest to diminish stress and strain 
on the affected parts will alleviate pain and 
prevent deformity. Treatment should be con- 
tinued until ossification is complete.—Kar/ 
Kornblum, 


Wissinc, Econ. Sarkom bei Osteodystrophia 
fibrosa. (Sarcoma in osteodystrophia fibrosa. ) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, 
September, 1929, 40, 457-462. 

Two cases of osteodystrophia fibrosa (Paget’s 
disease) are described which later developed 
into sarcoma. 

The first case is that of a man fifty-three 
years of age with a Paget manifestation on the 
right and left humerus, scapula, right clavi- 
cle, right femur, left scapula, left clavicle, left 
femur, pelvis and a few vertebrae, and with 
sarcoma of the right clavicle which was prob- 
ably the primary focus, and metastases to all 
osteodystrophic areas, liver, spleen, abdominal 
organs, etc. 

The second case is that of a man sixty-nine 
years of age where the Paget manifestations 
occurred in the right femur, right tibia and fib- 
ula, right humerus, left femur, left tibia and 
fibula, left foot, pelvis, skull and spine, while 
the sarcomatous degeneration appeared on the 
left ankle and skull. 

The cases are published in support of the 
view that osteodystrophia fibrosa represents a 
presarcomatous state and that malignant 
degeneration is a frequent complication of the 
disease.—T. Leucutta. 


GESCHICKTER, CHARLES F., and COPELAND, 
Murray M. Osteitis fibrosa and giant cell 
tumor. Arch. Surg., Aug., 1929, 79, 169-271. 
This is a comprehensive study of giant cell 

tumor, osteitis fibrosa and bone cyst with a 

foreword by Joseph Colt Bloodgood. This in- 

vestigation is based on an analysis of over 400 

cases from the Surgical Pathological Labora- 

tory of the Johns Hopkins Hospital. 
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By a study of the embryonic histology of 
bone and the aormal repair of bone following 
injury the authors have shown that giant cell 
tumors, osteitis fibrosa and bone cysts are 
different phases of a definite pathological varia- 
tion in the reparative process of bone. Thus 
these lesions are definitely associated with 
trauma; they occur at ages during which nor- 
mal bone formation is most active, and in loca- 
tions most subject to trauma, namely the 
upper and lower ends of the femur, the upper 
end of the tibia and humerus and the lower end 
of the radius. This pathologic variation is the 
result of an imbalance in two normal repair 
processes—osteoclastic giant cell proliferation 
and the formation of new bone directly from 
fibroblasts. This latter process the authors 
term fibro-ostosis. 

When the osteoclastic giant cell proliferation 
is in the ascendency a giant cell tumor results. 
Since osteoclastic proliferation is normally 
most active in the epiphysis, giant cell tumor 
is most commonly located in this portion of the 
bone. Healing occurs by the process of fibro- 
ostosis. Should healing not be complete the 
lesion known as fibro-osteitis results. A further 
stage in the healing process is characterized 
by cyst formation surrounded by fibroid tissue 
in which there are giant cells, fewer in number 
but similar to those found in giant cell tumors 
and fibro-osteitis. This is the bone cyst. The 
periosteum and the compact cortical bone, 
especially that of the metaphysis, have great 
reparative ability; thus the healing phase of 
giant cell tumor, the bone cyst, is most com- 
monly found in the metaphysis. 

There are numerous transitions in this 
pathologic variation of bone repair and these 
transitions give rise to a number of lesions 
which are simply variants of the three major 
lesions. Thus we have the giant cell variants 
of the bone cyst in the metaphyseal ends of the 
long bones, polycystic osteitis fibrosa, the 
spindle cell variant of the giant cell tumor. 
It is also shown that multiple giant cell tumors, 
multiple bone cysts, and multiple osteitis 
fibrosa are frequently associated with other 
diseases such as rickets, congenital syphilis, 
osteogenesis imperfecta and fragilitas ossium. 

With the establishment of this conception 
of the nature of giant cell tumor an attempt is 
made to bring the giant cell tumors, other than 
those occurring in the long bones, in agree- 
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ment with this theory. According to this theory 
giant cell tumor only arises in bone derived 
from cartilage. Giant cell tumors of the skull 
apparently would not fit into this scheme since 
most of the bones of the cranium and face are 
derived from membrane. A study of the avail- 
able giant cell tumors of the skull showed that 
all of them arose from those portions of the 
bones of the skull derived from cartilage. Thus 
these tumors were brought into agreement with 
the theory. 

Likewise epulis of the alveolar border which 
apparently is a tumor of the soft tissues and 
not of bone, was found to support the theory 
when through a study of these lesions it was 
found that they are intimately associated 
with the activity of the odontoclasts in the 
shedding of the deciduous teeth. 

From the chaotic group of tumors classed 
as xanthomas there was segregated a restricted 
group always found associated with tendons 
and in which giant cell tumor tissue is char- 
acteristic. A study of these tumors showed 
that they had their origin from sesamoid bones 
which in turn are derived from fibrocartilage. 
Thus these xanthic tumors lend support to 
the theory. 

The subperiosteal giant cell tumor, a lesion 
of modern recognition, serves best to illustrate 
the theory advanced by the authors. These 
lesions are definitely associated with trauma. 
They show the characteristic histology of 
both giant cell tumor and osteitis fibrosa and 
show that these changes are related to a dis- 
turbance in the normal blood supply of bone 
which on the one hand acts as a stimulus to the 
proliferation of osteoclasts thus predisposed 
to giant cell tumor formation and on the other 
hand stimulates the healing potentialities of the 
periosteum with the production of osteitis 
fibrosa. 

In conclusion, the importance and necessity 
of studying neoplastic diseases from the stand- 
point of the embryonic histology and normal 
histogenesis of the tissues affected is pointed 
out and emphasized.—Kar/ Kornblum. 


GENERAL 

McCorp, J. R. A study of two hundred autop- 
sies made on syphilitic fetuses. dm. F. 
Obst. © Gynec., Oct., 1929, 78, 597—601. 
McCord considers the study of syphilis and 

pregnancy in the colored race in the South 
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an economic as well as a scientific obligation. 
In a former study published several years ago 
he found that, of the stillbirths and early 
prenatal deaths, 45 per cent had syphilis and 
12 per cent probably had syphilis. The in- 
cidence of syphilis in his present study 1s 
41 per cent, with a probable incidence of an 
additional 8 per cent. The smaller percentage 
in the later study is perhaps due to the fact 
that more early abortions were studied. The 
organism of syphilis was found in 61 babies. 
Every baby was examined roentgenologically 
for evidence of syphilis in the long bones. The 
bones were positive in 83 babies, or 41 per 
cent. 

A positive diagnosis of syphilis was made 
upon the findings of one or both of the follow- 
ing: the demonstration of the organism of 
syphilis in the stained tissues, and the char- 
acteristic lesions of the long bones as revealed 
by the roentgen ray. 

A probable diagnosis of syphilis was made 
when the maternal blood Wassermann reaction 
was strongly positive and the histologic 
changes in the mature placenta were plainly 
positive. 

Syphilis in the premature, the histologic 
changes of syphilis in the new-born, maternal 
Wassermann reactions, cord Wassermann re- 
actions, methods of staining of the syphilitic 
organism, histology of the placenta, some of 
the causes of death, and the changes in the 
long bones are discussed under separate head- 
ings. The changes in the long bones are of 
most interest to the roentgenologist. Positive 
changes were found in 83 of the 200 cases 
examined, or 41 per cent. The bones were 
positive and the organism of syphilis was not 
found in 17 babies. McCord believes he can 
explain this discrepancy only by the belief 
that in certain cases the spirochetes do not 
take the silver stain. The bones were negative 
twice where the organisms were present. The 
bones were positive in 7 cases where no silver 
staining was done. The bones were posi- 
tive and the placentas premature positive in 
10 cases. The bones in the babies were posi- 
tive and the maternal Wassermann tests were 
negative 21 times. 

The following conclusions, McCord regards 
as axiomatic: (1) Syphilis is only transmitted 
to the baby by way of the placenta. (2) The 
lesions of the long bones as demonstrated by 
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the roentgen ray are pathognomonic of fetal 
syphilis. (3) The organisms of syphilis fail 
to stain in a certain number of cases—probably 
in as many as 12 to 15 percent. (4) A mature 
placenta with the histology of syphilis is rarely 
found without other positive evidences. (5) 
Even moderate antisyphilitic treatment during 
pregnancy will save a majority of babies. 
(6) Mild arsenical and mercurial treatments 
have no injurious effects upon pregnant women. 
—R. S. Bromer. 


LAURELL, Hugo. Uber Réntgenuntersuchung 
bei Typhus Abdominalis und bei einigen 
seiner abdominellen Komplikationen.(Roent 
gen examination in typhoid and some of 
its complications.) Acta radtol., 1929, 70, 
2437353. 

A case of typhoid in a girl aged nineteen 
is described. Roentgen examination showed 
moderate enlargement of the spleen with dif- 
fuse meteorism, both in the small and large 
intestines, without a fluid level. Such an ex- 
tensive meteorism in an adult could only 
have been caused by a paralytic or mechanical 
ileus, severe infection, pseudoileus, such as is 
caused by eating raw fruits or vegetables, 
certain forms of insufficiency of the heart or 
swallowing air. In connection with the fever 
and the clinical course typhoid fever was the 
most probable diagnosis. 

The author concludes that roentgen exami- 
nation is not of great value in the diagnosis 
of uncomplicated typhoid but is of great value 
in the early diagnosis of its dangerous complica- 
tions.—4. G. Morgan. 


ROENTGEN AND RADIUM THERAPY 


Borax, J. Röntgentherapie bei Knochenge- 
schwülsten. (Roentgen therapy of bone tu- 
mors.) Strahlentherapie, 1929, 33, 435- 


In treating bone tumors by roentgen rays 
the technique of irradiation is of primary im- 
portance. A dose of 600 R or 12 H, divided into 
several sittings, is administered over the site of 
the lesion. The amount of radiation given in 
one sitting, the so-called maximal daily dose, 
represents 450,000 roentgen volume units. (The 
roentgen volume dose is obtained by multi- 
plying the surface of the port of entry with the 
depth and the full dose. If, for example, the 
surface is 15 X15 cm., the depth 20 cm. and the 
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full dose 100 per cent S. U. D., the roentgen 
volume dose will be 15 X15 X20 X 100 = 450,000 
units.) As a rule treatment is repeated only 
once within six weeks. Further repetition re- 
mains of no avail. 

1. Bone Granulation Tumors. The author 
proposes the term “bone granulation tumor” or 
“bone granuloma” (osteogranuloma) in place 
of osteitis fibrosa cystica local sata which is 
more commonly used and which recently has 
replaced the term of giant cell sarcoma. Bone 
granuloma expresses the true nature of the con- 
dition more vividly than osteitis fibrosa cystica 
localisata, since it embodies reactive growth of 
cellular structures on the basis of a traumatic 
intraosseous tissue injury. The tumor in its 
first stage is, as a rule, solid, and fibrocystic or 
sclerotic degenerations do not occur til later. 
In differentatiing the stages of cegeneration the 
following terms are proposed: osteogranuloma 
fibrosum, cysticum, fibrocysticum, ossificans. 

The author is of the opinion that the term of 
“giant cell tumor” as applied nm America does 
not convey accurately enough the nature of the 
tumor since giant cells form only part of the 
structure encountered in this condition. Fur- 
thermore, the term “bone granulation tumor” 
implies a certain radiation response of the 
lesion, which is not the case with the term of 
“giant cell tumor.” 

Twelve cases were treated by the author 
during the past seven or eight years (3 after 
curettage, one after partial operation, one 
following recurrence and 7 primarily), all 
having been healed. A complete functional and 
morphological restitution was obtained. 

In the majority of cases of bone granuloma 
diagnosis can be made on the basis of the 
roentgenologic appearance. In a few instances, 
especially if a differentiation from malignancy 
is necessary, a biopsy is indicated. 

The opinion is expressed that radiation 
therapy is the method of choice. Bone granu- 
lomas are in this respect similar to tuberculous 
lymphomas. They are excellently influenced by 
radiation, show practically noc recurrence fol- 
lowing the completion of the radiation treat- 
ment and in very rare instances may regress 
spontaneously. If an operation is performed, 
this should consist, especially m long bones, of 
curettage and not of amputation or dissection 
as formerly practised. 


2. Bone Sarcomas. Ninety per cent of all 
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patients with true bone sarcoma die within 
three years. Radiation therapy is indicated in 
the following instances: (a) in the cases with 
distant (especially lung) metastases. The 
author has seen extensive lung metastases en- 
tirely disappear following roentgen therapy, in 
one case over a period of two and a half years; 
(b) in cases localized to parts of the skeleton 
which are surgically inaccessible such as pelvis, 
spinal column, base of the skull, etc.; (c) in all 
round cell sarcomas. Experience shows that 
cellular homogeneous sarcomas are more radio- 
sensitive than fibro-, chondro- or osteosar- 
comas. If the microscopic examination of a 
biopsy shows round cell sarcoma irradiation 
should be applied. Of course, in the majority 
of instances it is difficult to decide whether a 
sarcoma is of the round cell type since there is a 
certain danger connected with every biopsy 
of bone tumors, but there is one tumor which 
can be readily diagnosed on the roentgen ap- 
pearance alone as a round cell sarcoma and 
this is Ewing’s tumor. Several instances of such 
tumors are cited in which radiation therapy led 
to satistactory response. 

In all other types of bone sarcoma surgery 1s 
the method of choice and irradiation should be 
carried out only if surgical intervention 1s 
refused. 

3. Carcinoma Metastasis to Bone. This 
may be (a) solitary, (4) multiple and (c) general- 
ized. 

During the past five years the author has 
treated about 60 cases of carcinoma metastases 
to the bone with good temporary results, in 
rare instances the improvement lasting as long 
as five to six years. However, not one single 
cure was observed in the entire series.—T. 
Leucutia. 


Husert, Louis, and Rosrnson, G. ALLEN. 
Radium therapy in atrophic rhinitis with 
offensive odor (ozena). Arch. Otolaryngol., 
August, 1929, 70, 166-170. 

The authors report 5 cases of atrophic 
rhinitis with offensive odor (ozena) treated by 
radium. Radium was thought of as a thera- 
peutic agent because the disease is apparently 
self limited, disappearing after middle life. 
They felt that it was probable that the fibrosis 
of the nasal mucosa in old age had something 
to do with the disappearance. With this as a 
clue, radium was used as an agent to produce 
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fibrosis. The technique was as follows: Twenty 
mg. of radium element screened in tubes equi- 
valent to 0.2 mm. platinum and 1 mm. brass 
was placed on each lateral wall of the nose for 
go minutes. Subsequently two so mg. tubes 
were placed on each side of the nose for one 
hour. Their results indicate some improvement 
in the condition but not a cure.—E. P. Pender- 
grass. 


Mirani, G. Roentgen treatment of Vaquez’s 
disease. J- 4m. M: Ass., Oct. 19, 1929, 9?, 
1205-1208. 


Vaquez’s disease of polycythemia is charac- 
terized by abnormally high red blood cell 
count. The cause is not definitely known. 
Many experiments were performed to deter- 
mine whether a substance was present in the 
blood of these individuals which stimulated 
formation of red blood cells, but without con- 
clusive result. The only significant positive 
pathological finding is found in bone marrow. 

At autopsy the long bones are entirely filled 
with red marrow almost to the complete ex- 
clusion of yellow fat marrow. This has been a 
constant finding, but the cause is not known 

The author has found roentgen treatment 
when applied over the enlarged spleen of no 
value, but when applied in a systematic manner 
over the long bones to give lasting relief and 
symptomatic if not actual cure. 

From the cases referred to in the literature 
and from the author’s experience in these 2 
cases, he feels justified in concluding that roent- 
gen therapy represents the most efficacious and 
most certain means for the cure of Vaquez’s 
disease, and when it is well applied and regu- 
lated, and accurately supervised, gives brilliant 
and lasting results, arresting the fatal evolution 
of the disease. 

Only time and experience will tell how long 
the state of well being of these patients will last. 
Some months ago his first patient stated that 
the number of red corpuscles was about 
§,000,000 and that she was in good health. 
Three years has passed since the last irradiation. 

As to the organs that must be irradiated, it is 
apparent that irradiations of the spleen have 
not given favorable results, though repeatedly 
tried. 

Irradiation of the flat bones will sometimes 
result in a slight improvement, which, however, 
is transient. 
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In the first patient, after roentgen therapy of 
the sternum and of the vertebral column, a 
slight improvement was noticed, both in num- 
ber of red corpuscles, and in the general condi- 
tion; but after a short time the red corpuscles 
increased again and the condition of the patient 
became the same as before. In the second 
patient, roentgen therapy of the flat bones did 
not result in any improvement. 

When, on the other hand, the irradiations 
were applied to the long bones, the number of 
red corpuscles decreased to normal; the spleen 
returned to physiologic limits, the high red 
coloring of the face diminished and the hemor- 
rhages disappeared as did all the other sub- 
jective secondary symptoms. 

The happy outcome of this therapy brings a 
clinical contribution of great value to the 
pathogenesis of this disease, because it shows 
clearly that the element responsible in the 
hematologic and clinical picture of the disease 
is the marrow of the long bones, on which the 
unknown etiological factor acts almost ex- 
clusively, and it indicates the method to be 


followed in the treatment of polycythemia.— 
ios des Sante. 


FRIED, Cart. Die Réntgentherapie des Erysi- 
pels. (The roentgen therapy of erysipelas.) 
Strahlentherapie, 1929, 33, 673-681. 


Fifty-four cases of erysipelas (42 true erysi- 
pelas and 12 erysipeloids) were treated by the 
author, and the results obtained have been so 
satisfactory that roentgen therapy is con- 
sidered as the method of choice. In many in- 
stances, especially in the acute cases, there was 
a drop of temperature within twelve to twenty- 
four hours following irradiation and there was 
a rapid clearing up of the process. The final 
tabulation of the cases revealed that in 80.5 per 
cent there was healing (in 22 of the 42 erysipelas 
cases the temperature having dropped within 
twenty-four to forty-eight hours and in 12 
within three to four days following one single 
irradiation). Only 4 cases died, 2 from erysipe- 
las, one from complicating pneumonia and 
another from an accidental disease. 

The technique of irradiation is 120 to 200 r 
per field, in case that one single port of entry is 
used and 120 r per field, in case that several 
portals are used; 100 to 160 kv. eff., 4 to 8 ma. 
o. mm. Zn or 0.5 mm. Cu and 1 mm. Al as 
filters, the focus skin target distance depending 
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on the extent of the lesion and thus on the size 
of the field. Ifsthe lesion is very extensive it is 
advisable to treat only the marginal parts. At 
least twenty-four hours should elapse between 
two irradiations and the treatment may be re- 
peated two to three times.—T7. Leucutia. 


Karun, M. I. Zur Réntgentherapie der Pende- 
Beule (Orientbeule, Hautleishmaniose). 
(Roentgen therapy of Pende boils (Oriental 
boils, skin leishmaniosis).) Strahlentherapie, 
1929, 33, 682—690. 

Oriental boils occur endemically in certain 
portions of Asia and Africa, especially in Syria, 
Morocco, Tunis, Egypt, Turkmenistan and 
Usbekistan. It is also called the Aleppo boil 
(from the city Aleppo in Syria) or Biskra boil 
(from the name of a place in Algiers), and 
finally Pende boil (from the small village Pende 
in South Usbekistan). The condition is due to 
a protozoa which was first described by Leish- 
man, hence the name leishmaniosis. 

Three cases (women) of Oriental boils were 
treated by the author with roentgen rays, in the 
first case the boils having been on the face, in 
the second on the face and upper extremities 
and in the third on both upper extremities. The 
first had one single series, the second two series 
and the third three series of irradiations. The 
duration of the disease previous to the treat- 
ment was from eight to eighteen months. The 
technique of irradiation was 150 kv., 3 mm. Al, 
30 to 50 per cent skin unit dose on the skin, 
2 to 4 irradiations at 14 to 20 days’ intervals. 
A good healing was obtained in all three in- 
stances.—T. Leucutia. 


SIEDENTOPF, Heinz. Klinische Erfahrungen 
mit der R6ntgenschwachbestrahlung bei 
gynikologischen Entzündungen. (Clinical 
experiences with mild roentgen irradiation in 
gynecologic inflammations.) Strahlenthera- 
pie, 1929, 33, 637-651. 

Seventy cases of gynecologic inflammations 
(9 inflammations of the adnexa, 16 parametritis, 
40 inflammations of the adnexa complicated 
with parametritis, and 5 other types of inflam- 
mations) were treated at the Leipzig clinic with 
mild irradiation. The technique was as follows: 
Stabilivolt apparatus, Coolidge tube, 173 kv., 
§ ma., 0.4 mm. Cu, large fields, 20 per cent skin 
unit dose if the sagittal diameter ef the patient 
in the abdominal region exceeded 15 cm., and 15 
per cent skin unit dose if it was less than 15 cm. 
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The subjective improvement consisted in the 
relief of pain, while the objective improvement 
was controlled chiefly by the fall in temperature 
and by the palpatory findings. Of the 40 cases 
of inflammation of the adnexa complicated with 
parametritis, in 10 cases the condition was the 
result of pus-forming bacteria; in 12 cases the 
etiology was unknown and in 18 cases of gonor- 
rheic origin. In 26 cases there was subjective 
improvement; in 8 cases no improvement and 
in 6 cases there was aggravation of the symp- 
toms, while the objective improvement was 
demonstrated in 20 cases; in 15 cases there was 
no improvement and in 4 cases there was 
aggravation of the disease. 

Of the 16 cases of parametritis, in 11 the 
infection followed septic abortion, while in 5 
cases the etiology was unknown. A subjective 
improvement was obtained in 7 cases, while in 
6 cases there was no improvement and in one 
case there was aggravation of the disease. An 
objective improvement was present in 8 cases; 
in § there was no effect and in one there was 
aggravation of the physical findings. Of the g 
cases of true inflammation of the adnexa, 
chiefly of septic and gonorrheic origin, the sub- 
jective improvement was demonstrated in 4 
cases, In one case there was no improvement 
and in 3 cases there was aggravation, while the 
objective improvement was present in 2 cases, 
no improvement in 2 cases and in 4 cases there 
was aggravation of the disease. The additional 
5 cases irradiated were inflammations which did 
not originate from gynecologic organs (sweat 
gland abscess, surgical infections, etc.). The 
response of these infections to mild irradiation 
was rather favorable. 

The conclusion is reached that in true para- 
metritis the results are favorable, while in in- 
Hammations of the adnexa only the chronic 
cases are amenable to irradiation. In the acute 
and subacute stages very often an aggravation 
of the disease is observed following irradiation. 
In inflammation of the adnexa complicated 
with parametritis the attention has to be 
directed towards the inflammation of the 
adnexa which is the more important of the two. 
Septic inflammations respond more favorably 
to irradiation than gonococcic inflammations. 
As a whole, roentgen therapy in gynecologic 
inflammations should be used with great cau- 


tion and only in very well selected cases.—T. 
Lueuctta. 
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Hotruusen, H. Der gegenwaertige Stand der 
Strahlenbehandlung beim — Karzinomen. 
(Present status of radiotherapy in carci- 
noma.) Deutsche med. Wcehnschr., Sept. 6, 
1929, 55, 1491-1495. 

The first exaggerated enthusiasm in regard to 
roentgen rays was followed by an equally ex- 
aggerated pessimism and this is now giving 
place to a more rational understanding of the 
advantages and defects of the method. The 
old rule that all operable tumors should be 
operated on now no longer holds good. The 
effect of the rays is dependent to a considerable 
degree on the nature of the tumor. There are 
carcinomas that should be irradiated even if 
they are operable and various combinations of 
radiotherapy and surgery are possible. Primary 
irradiation is especially indicated in carcinoma 
of the face. It gives equally as good clinical 
results and much better cosmetic results. Ex- 
cellent results have been obtained with a 
combination of roentgen and radium treatment. 
Radiation therapy is to be preferred to surgery 
only for the primary tumor; the gland meta- 
stases should be operated on. Operation is also 
being given up more and more in favor of radio- 
therapy in carcinoma of the cervix. In epi- 
thelial cancers of the cervix the results of 
radiotherapy are at least as good as those of 
surgery, and perhaps better in view of the fact 
that there is practically no operative mortality. 
Adenocarcinomas are resistant to rays but 
fortunately they make up only a small per- 
centage of carcinomas of the cervix. Operation 
gives better results that radiotherapy in adeno- 
carcinomas of the body of the uterus. Radio- 
therapy is not so much indicated in carcinoma 
of the breast, not so much because its results 
are not good as because these cases often come 
for treatment in an early stage when surgical 
treatment is effective. The best use of rays in 
cancer of the breast is for the postoperative 
irradiation of the field of operation and the 
regional glands. Combined surgical treatment 
and radiotherapy is indicated in cancer of the 
rectum. Radium seems to be better than 
roentgen treatment for tumors of the larynx 
and thyroid. Radiotherapy is not very effective 
in carcinomas of the digestive tract, including 
those of the esophagus. 

The enthusiasm aroused by the early use of 
roentgen rays has been transferred to radium 
and some now think it a miracle-worker. But 
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as a matter of fact unless large amounts are 
available for distant irradiation its use is 
limited to readily accessible tumors to which it 
can be applied locally. But the excellent results 
sometimes obtained with it justify all the efforts 
being made to improve the technique of its 
application.—d. $. Morgan. 


HERNAMAN-JouHNSON, F. The present position 
of x-ray therapy in malignant disease. Brit. 
M. Ja Oct. §, 1929, 2, 618-620. 

In 1914 at the annual meeting of the British 
Medical Association, the Section of Radiology 
arranged a debate on the relative value of 
roentgen rays and radium in malignant disease. 
The chief points claimed in favor of roentgen 
rays were availability, unlimited quantity, and 
most important of all, evenness of distribution 
in the tissues, owing to the fact that it was 
possible to use a roentgen tube at a consider- 
able distance from the patient. On the other 
hand, the advantages of radium were set forth 
as follows: It could be brought into intimate 
relation with malignant growths, either by its 
introduction into cavities such as the esopha- 
gus, or by actually burying radium tubes, or by 
inserting multiple needles. It was also claimed 
that, apart from questions of quantity, distri- 
bution, etc., radium rays, by which were meant 
chiefly gamma rays, were qualitatively of more 
value than roentgen rays. There was said to 
be a further advantage in the standardization 
of dosage, or rather of output which in the case 
of radium depended only on the quantity of 
radium and filter used; while the roentgen tube 
of the period was difficult to control. The 
proponents of the roentgen rays admitted the 
claim of difficulty of control to some extent but 
felt that, with technical advances, the output 
of roentgen tubes excited at high voltage would 
more nearly approach the gamma ray in 
quality, and that exact control of output would 
also be secured. 

Radium, in a sense the most dynamic of all 
elements, must however in a therapeutic sense 
be regarded as static. In other words, the 
radium in use today is the same agent precisely 
as that in use twenty years ago, though its 
mode of application may differ. This is not 
the case with roentgen rays. The introduction 
of the hot cathode tube by Coolidge made the 
control of output easy, and later developments 
produced roentgen tubes capable of standing 
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up to a quarter of million volts for continuous 
running. Working with voltages of this order, 
the directors of the gynecological clinic at 
Erlangen claimed a high percentage of “cures” 
—three to five years—in cases of carcinomata 
of the cervix uteri such as previously had been 
dealt with by pan-hysterectomy. The tech- 
nique as originally introduced required the ad- 
ministration of a so-called “lethal dose” at a 
single sitting. With the outputs then available 
this meant seven or eight hours’ continued ex- 
posure. Severe anemia and violent sickness 
were often produced and many patients died 
from the effects of the treatment. Unfor- 
tunately an idea became prevalent in England 
that the new roentgen rays were of almost equal 
value in all forms of cancer, waich probably 
increased the intensity of the effects of this 
form of treatment. By the time the medical 
and the lay public in England became inter- 
ested in this technique, it was already going out 
of favor in the country of its origin, and as it 
faded into the background the technique was 
correspondingly modified and the part played 
by the local and the general reaction of the 
patient was taken into account. 

The years 1913 and 1914 may be described 
as “boom” years for radium; 1922 and 1923 
were boom years for the new roentgen therapy. 
After 1923 the latter began to decline in favor, 
and in 1928 radium was once more in the 
ascendant. The problem today, however, is 
much like that of 1914. Radium is scarce in 
England; roentgen rays are almost everywhere 
available. At present the burying of radium 
is greatly in favor. The chief advances in 
radium technique over that in use nfteen years 
ago consist in the use of more numerous foci 
of irradiation—radon seeds or radium needles 
—and a wider encirclement of the growth to be 
attacked. 

Realizing the limitations both of surgical 
implantation and of surface applications, the 
Paris Radium Institute has been using rela- 
tively large quantities of radium at a distance 
of 10 cm. from the skin. This is an approach 
to the technique of deep therapy. Regaud 
warns radium enthusiasts that no final verdict 
can yet be given as between the natural gamma 
rays of radium and the artificial gamma rays 
generated in a roentgen-ray bulb. 

Hard facts must be faced in Engiand in re- 
gard to the cancer problem. All roentgen 
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departments in hospitals with large out- 
patient clinics are crowded with cancer cases. 
To change from roentgen rays to radium there 
would be needed in England alone, more than 
the whole world’s present supply of radium. It 
is quite obvious that roentgen rays must be 
used for many decades to come, and advocates 
of radium who decry their use do a disservice, 
not only to the roentgen workers but also to 
the public. In a considerable proportion of 
cases of advanced carcinoma of the uterus it is 
possible to dry up all bleeding and discharge, 
and abolish pain with the use of roentgen rays. 
The patient returns to ordinary duties for six, 
eight or even twelve months, and then usually 
succumbs very quickly to an acute recurrence. 


The author regards preliminary use of roent- 
gen rays followed by palliative surgery as the 
method of choice in extensive inoperable carci- 
nomas of the breast. He believes both medium 
and hard rays are necessary in the treatment of 
breast carcinoma. He regards postoperative 
irradiation also as of great importance. He has 
no hesitation in claiming that in some cases a 
combination of roentgen rays and ultraviolet 
therapy will add months or even years to a 
patient’s life. The effect of the light is a con- 
stitutional one, analogous to what occurs in 
patients suffering from lupus and other tuber- 
culous lesions. Cancerous growths are only 
arrested for varying periods; they are not made 
to disappear by the use of light, but mental 
depression often disappears and a feeling of 
restored well-being returns, even perhaps the 
gain of a few pounds in weight results. 


In conclusion, he states that the aim of the 
out-patient clinics of many hospitals in Eng- 
land has been to keep the cancer patient on her 
feet with the use of roentgen rays or combined 
surgical methods, free from pain, cheerful in 
mind, and physically unobjectionable, until a 
final rapid internal spread of the disease re- 
moves her after a few weeks of bed-ridden life. 
This aim has been accomplished in a majority 
of cases, and can be accomplished more readily 
now than was the case even two or three years 
ago.—R. S. Bromer. 


STEINHARDT, Branca. Was leistet die Röntgen- 
bestrahlung der Hypophyse bei Behandlung 
klimakterischer Beschwerden? (Roentgen 
irradiation of the hypophysis in the treat- 
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ment of climacteric disturbances.) Kín. 

Wchnschr., Sept. 10, 1929, 8, 1717-1718. 

Sahler who has extended the use of roentgen 
irradiation in this field reports 102 cases in 63 
per cent of which cure or very great improve- 
ment was brought about. Reéxamination of 
another 150 cases treated from 1924 to 1927 
showed good results in 79 per cent. A third of 
the cases were permanently cured; that is, they 
were free of symptoms more than a year after 
the termination of the treatment and the rest 
were greatly improved. There was complete 
failure only in 10.6 per cent and Io per cent 
were only temporarily helped. The effects are 
particularly good in climacteric disturbances 
after roentgen castration. Permanent cure was 
attained in Ig of 27 cases, or 70 per cent. But 
there were only 25 per cent permanent cures in 
operative castration. 

Both temporal fields were irradiated at a 
single treatment, each with one-third of a skin 
erythema dose. Generally even in the most 
favorable cases this first treatment brought 
about improvement for only four to eight 
weeks; after a second series the effects generally 
lasted for four to five months and it required 
three to four series to bring about permanent 
cure. Some cases had to be given five series. 
So the treatment should not be stopped too 
soon. Among the author’s 16 failures 7 cases 
were treated only once and it is possible that at 
least some of these would have been successes 
if further treatment had been given. The 
author thinks that as a matter of precaution a 
second series should be given six to eight weeks 
after the first, even if the effects of the first one 
still persist, and a third should be given after 
three to four months. He has never seen any 
unpleasant by-effects even on repeated treat- 
ments. While the treatment has an excellent 
effect on the vasomotor symptoms of the 
climacteric, the joint pains sometimes seen in 
the climacteric are rarely cured even by roent- 
gen treatment. In some cases in which irradia- 
tion of the hypophysis failed, a combined treat- 
ment with irradiation of the thyroid has been 
successful. Irradiation of the hypophysis has 
been successful in cases in which other methods 
have failed but there are relatively few cases in 
which irradiation has failed and other treat- 
ments, including hormone treatment, have been 
successful. The author thinks irradiation of the 


Abstracts of Roentgen and Radium Literature 


APRIL, 1930 


hypophysis is the treatment of choice in climac- 
teric disturbances.—A. G. Morgan. 


Porpes, Frirz. Die Réntgenbestrahlung der 
Schilddriise bei Erkrankungen dieses Organs 
und bei anderen Störungen. (Roentgen 
iradiation of the thyroid gland in primary 
lesions of this organ and in other distur- 
bances.) Strahlentherapie, 1929, 3}, 652—666. 


The thyroid gland may have a subnormal, 
normal and hypernormal function. The reac- 
tion of the thyroid gland to irradiation may be 
summarized as follows: (1) An increased func- 
tional activity of the thyroid gland cannot be 
obtained by irradiation under any circum- 
stances. (2) The normal thyroid gland shows 
little radiosensitivity and is not affected by the 
usual therapeutic doses. (3) A pathologic in- 
crease in the function of the thyroid gland 
renders the organ more radiosensitive, with the 
result that even the slightest hyperfunction can 
be well influenced by irradiation. 

In exposing the thyroid gland to therapeutic 
roentgen rays the reaction produced is of great 
importance. While previously the opinion pre- 
vailed that this reaction, which, as a rule, 
follows shortly after irradiation, is the result of 
an increased function of the thyroid gland due 
to the stimulation by roentgen rays, now it is 
generally admitted that the reaction is the 
result of increased permeability (incontinency) 
of the cells, leading to thyrotoxic symptoms. 
The early reaction is important for two reasons: 
(1) it indicates that small doses of roentgen rays 
have to be used, and (2) it permits certain 
diagnostic conclusions, especially in the cases 
in which diagnosis of a hyperfunction of the 
thyroid gland cannot be made with certainty. 
The provocation of a reaction following the 
administration of roentgen rays in such in- 
stances indicates that the condition is of a 
thyroid origin. This test, however, ought to be 
used with great discretion since thyroid patients 
are very easily influenced and since the criteria 
of the reaction consist chiefly in signs which are 
more or less under subjective control (increased 
psychic restlessness, loss of sleep, increased 
diarrhea, elevation of temperature, etc.). It is 
advisable, therefore, to first determine how 
much of these symptoms is due to the irritation 
connected with the treatment. For this reason 
the author administers on the first day a make- 
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believe treatment, that is, everything is ar- 
ranged as though a regular treatment were 
given with the exception that a lead filter is 
inserted in the tube opening. The next day the 
patient is questioned as to the effect and then a 
regucalr treatment is given. Only a positive 
test can be used for diagnostic purposes, while 
a negative test is without significance. 

1. Roentgen treatment of Basedow’s disease. 
The roentgen treatment of this condition leads 
in 80 per cent of the cases to very satisfactory 
results so that irradiation constitutes the 
method of choice. Operation is indicated only 
(1) in large goiters with pressure symptoms and 
(2) in cases where roentgen therapy has failed. 
If, during the first two months there is no 
improvement surgical intervention may be con- 
sidered; a case, however, should not be de- 
clared definitely recalcitrant, until at least six 
months have elapsed. 

The procedure of irradiation is as follows: 
First a blind treatment (with the insertion of a 
lead filter) is given, then the next day a true 
irradiation is applied. Two anterior fields are 
used and 100 R is administered on the surface 
of each field with 0.3 mm. Zn and 2 mm. Alas 
filters, 170 kv. max., 35 cm. distance. A rest of 
two or several days is given between the two 
irradiations. The series is repeated within eight 
to ten days and then within fourteen days to 
three weeks (depending on the symptomatol- 
ogy) for a period of three months, that is, until 
a total dose of 500 R per field is given. In case 
of very large goiters three fields are used; one 
middle and two lateral fields. Treatment 1s 
completed when a suitable symptom-free status 
is obtained. This does not necessarily mean 
restitutio ad integrum. The exophthalmos and 
the struma may persist even following the com- 
pletion of the treatment and a basal metabolic 
rate between 25 and 30 per cent is not rare. The 
pulse also may stay around 100. In such in- 
stances the patient is to be kept under observa- 
tion and check-up examinations should be made 
every three months. In case of a return of the 
symptoms the treatment is continued. One has 
to keep in mind, however, that too much 
radiation may lead to hypothyroidism. It is a 
well-observed fact that recurrences following 
completion of roentgen treatment are less fre- 
quent than following operation. 

2. Roentgen therapy of disturbances without 
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the true picture of morbus Basedowi. Such 
disturbances are characterized as oligosympto- 
matic hyperthyreoses and they may be divided 
into two main groups: (a) the forme fruste of 
Basedow, and (4) conditions which are not of 
thyreogenic origin but which are provoked in 
the presence of hyperthyreosis. 

(a) The formes frustes of Basedow or the 
oligo- or monosymptomatic hyperthyreoses 
present a very manifold symptomatology. If 
one or several symptoms are predominating in 
the presence of a mildly developed Basedow, 
the condition may be classified as Stern’s 
Basedowoid, Charcot’s formes frustes, Kraus’s 
thyroid heart, etc. If there is only a mild 
hyperfunction of the thyroid gland the symp- 
toms may be so few that an entirely different 
condition is diagnosed. This refers especially 
to the so-called thyreogenic pseudotuberculosis 
which is often diagnosed as an incipient tuber- 
culosis and which is nothing else than a mild 
hyperthyreosis. | Subfebrile state, increased 
perspiration, fatigue, loss of weight, tremor, un- 
stable pulse (within ten minutes from 130 to 
go) predisposition to diarrhea, etc., are the chief 
symptoms of this condition which is observed 
mostly in young girls of erethismic type. The 
administration of a few small doses of roentgen 
rays over the thyroid gland often produces 
truly remarkable results, indicating that we are 
dealing with a form of hyperthyreosis. 

Irradiation of the thyroid gland may be of 
considerable aid also in climacteric disturb- 
ances. Therefore, if the irradiation of the 
pituitary gland does not lead to the expected 
results, an irradiation of the thyroid with very 
mild doses should always be attempted. Both 
the monosymptomatic and the oligosympto- 
matic hyperthyreosis may be encountered here. 

Mild irradiation of the thyroid gland may 
prove of benefit also in certain obscure clinical 
conditions with a tendency to diarrhea, loss of 
weight, psychic irritability, restlessness, etc. 

(b) Conditions in which the coincidence of 
hyperthyreosis produces aggravation of the 
disease or which are directly provoked by the 
presence of hyperthyroidism are gastric ulcers, 
glaucoma in women near the climacterium, 
hyperidrosis manum of neurotic type, eczema 
chronicum flexurarum, etc. The irradiation of 
the thyroid gland with mild doses may lead 
here to a complete healing of the process. 
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In the final part of the article the etiology of 
morbus Basedowi is discussed and the opinion 
is expressed that there is an intimate relation 
between the hyperactivity of the thyroid gland 
and the vegetative system. Operation and 
roentgen therapy produce only a reduction of 
the function of the thyroid gland, whereas the 
final purpose ought to be a complete reestab- 
lishment of the balance between the incretion 
on the one side and the nervous regulation on 
the other side. When we are able to accomplish 
this the question of treatment of hyperthyroid- 
ism will be definitely solved.—T. Leucutia. 


Hirscu, Henri. Weitere Erfahrungen mit 
der R6ntgen-Dextrocidbehandlung bdsartiger 
Tumoren und ihr weiterer Ausbau. (Further 
experiences with the roentgen-dextrocid 
treatment of malignant tumors and its fur- 
ther use.) Strahlentherapie, 1929, 33, 696- 
TO, 

Ten to 20 c.c. dextrocid is injected by the 
author intravenously previous to each roentgen 
irradiation, so that in certain cases a total dose 
of 100 to 150 c.c. is injected during the course of 
a series. The dextrocid is a 50 per cent dextrose 
solution of iodine cerium with the addition of 
cacodylic acid. Its effect consists in the sen- 
sitization of the tissues for subsequent roentgen 
irradiations. 

Two hundred cases were treated altogether. 

The technique of the irradiation remains the 
same, that is, one skin unit dose is administered 
within three to four days, as a rule, 1/3 S.U.D 
being administered at a time, and immediately 
following the dextrocid injection. In case of 
irradiation of the abdominal organs only 1/10 
of a skin unit dose is administered at one 
sitting. Although permanent results are not 
always obtained by the combination of the 
roentgen-dextrocid irradiation in the treatment 
of malignant tumors, the immediate results 
are so remarkable that its use is indicated. 

More recently the author has been experi- 
menting with the use of hypocid treatment in 
case of very cachectic individuals in which the 
dextrocid injection was poorly tolerated.—T. 
Leucutia. 


Fuus, Hersert. Uber die therapeutischen 
Erfolge der Radiumstrahlen bei Induratio 
penis plastica. (On the therapeutic influence 
of radium rays in induratio penis plastica.) 


Strahlentherapie, 1929, 33, 667-672. 
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In 1924 Riehl and Kumer reported 41 cases 
of induratio penis plastica whjch were treated 
at the Vienna Radium Station. Ten of these 
cases were completely healed, 11 improved, 17 
did not complete the treatment and in only 3 
cases was there no result. 

Since then many other cases have been 
treated by application of radium so that now 
the total number of cases treated reaches 80. 
The results of these cases are analyzed by the 
author in detail. 

The technique of irradiation was practically 
the same as that of Kumer and already given 
in his article, with the exception that lately 
Dominici tubes have been used exclusively and 
filtered by 1 mm. brass. The initial dose was 40 
to 30 mg-el-hr., the treatment having been re- 
peated at two to four weeks’ intervals with 
subsequent doses of 20 to 15 mg-hr. In the 
majority of the cases a total of ten to fifteen 
treatments were given; in rare instances the 
number of irradiations being as high as seven- 
teen to twenty-five. Skin changes were ob- 
served only in the cases which received very 
intensive irradiation. 

Of the total cases treated, 19 (25 per cent) 
were cured; Ig (25 per cent) improved; 15 
uninfluenced and 27 did not complete the 
treatment. Of the uninfluenced cases 6 have 
received as many as fourteen to forty-five 
irradiations without effect and g are still under 
treatment, having received only from two to 
nine irradiations. If the patients who did not 
complete the treatment are discounted, the 
percentage of cure and improvement increases 
to 43 per cent each, only 14 per cent remaining 
uninfluenced. 

A number of cases of induratio penis plastica 
were roentgenographed previous to the treat- 
ment to determine if the presence of calcifica- 
tions or bone new formations has any prognos- 
tic value as regards the outcome of the treat- 
ment. It was found that of 29 cases examined 
in only § cases was there evidence of calcifica- 
tions and in only one case evidence of bone new 
formation. It was further found that all these 
cases showed rather poor response to the ra- 
dium treatment. It seems, therefore, that the 
procedure of Kumer which consists in a pre- 
liminary operation followed by radium therapy 
is of greater advantage and consequently the 
method to be followed in such instances.—T. 
Leucutia. 
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Wenerritz, Emit. Uber Myombehandlung. 
(On the tregtment of myoma.) Strahlenthera- 
pie, 1929, 33, 487-470- 

The question whether uterine myomas 
should be operated upon or submitted to roent- 
gen or radium irradiation is discussed in detail. 

The advantages of operation consist in the 
rapid removal of the tumor, leading to imme- 
diate relief of symptoms, and in the possibility 
of conservative procedure (enucleation of the 
myoma) in case of smaller tumors. The dis- 
advantages of the operation are the rather high 
operative mortality, which is still between 1.7 
and 3.0 per cent, and the operative injury to 
neighboring tissues. 

The advantages of roentgen therapy consist 
in the entire lack of shock or mortality and in 
a slow regression of the tumor in at least 85 
per cent of the cases. The disadvantages are 
that in 3 per cent there is absolutely no res- 
ponse and that in case of incomplete exovula- 
tion the bleedings continue. 

The gamma rays of radium or mesothorium, 
though used considerably less than the roent- 
gen rays, lead to excellent results in cases with 
severe bleeding because of the caustic effect 
on the mucous membrane of the uterus. 

The following indications are established: 
Operation is indicated when the diagnosis of 
myoma is not certain; when there is a question 
of differential diagnosis between myoma and 
ovarian tumor or a myoma and tumor of the 
adnexa; in young individuals; in case of de- 
generated or submucous fibroids and in sus- 
picion of malignancy. 

Irradiation is indicated in case of complicat- 
ing systemic disease such as heart lesions, 
chronic nephritis, tuberculosis of the lung, ad- 
vanced arteriosclerosis, etc., and in cases of 
severe anemia. In this latter radium is often 
more advantageous. 

In very large fibromas reaching above the 
umbilicus, the question of which method to 
use is not yet decided. While irradiation is 
not contraindicated surgical intervention pro- 
duces a more rapid relief of the pressure symp- 
toms. 

The series of myomas observed at the Gött- 
ingen Frauenklinik between Ig1tg and 1925 
includes 225 cases of which only 68 were treated 
by irradiation and 157 by operation. Often 
the method to be chosen is a question of in- 
dividual preference —T. Leucutia. 
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Furst, WALTER. Untersuchungen über die 
Dosierung harter Röntgenstrahlung aus Fern- 
felden bei der Behandlung des Collumcarci- 
noms. I. (Investigations on the dosage of 
hard roentgen rays with distant fields in the 
treatment of collum carcinoma. I.) Strahlen- 
therapie, 1929, 33, 601—636. 

From 1914 to 1920 all collum carcinomas at 
the Frankfurt Universitäts-Frauenklinik were 
treated under the direction of Walthard ex- 
clusively by the application of radium. The 
institution had 300 mg. of a 96 per cent radium 
bromide at its disposal and the cases treated 
received an average of 10,000 mg-hr. radium 
radiation. The four-year results were pub- 
lished in 1920 by Eckelt, the percentage of 
absolute healing reaching 16 per cent, and the 
primary mortality due to application of radium 
being 3.7 per cent. 

In 1920 Walthard after being transferred to 
the Zürich Universitits-Frauenklinik and be- 
cause of the rather poor results obtained with 
radium at Frankfurt, returned to a pure opera- 
tive procedure. 

It remained, therefore, for the author to 
carry out investigations with regard to the 
value of roentgen therapy in collum carcinomas. 
By making use of very hard roentgen rays he 
first tried to cover the surface of the body with 
paraffin layers so as to obtain a more homo- 
geneous distribution of the radiation on the 
surface of the skin since as is known the first few 
centimeters near the surface of the body absorb 
a larger quantity of radiation. The interposi- 
tion of paraffin layers would make the skin a 
deep seated area with the result that a larger 
dose of radiation could be given. The par- 
affin layers were, as a rule, 3 cm. thick. Very 
soon it was found that there was no advantage 
in using such a procedure. Moreover, the exact 
determination of the tolerance dose of the skin 
proved very difficult. 

In a second series of patients the author ap- 
plied the roentgen rays directly on the car- 
cinoma through the vagina so as not tohave 
any interposing layers between the carcinoma 
and the roentgen rays. The purpose was to 
create conditions identical to those existing 
for the treatment of skin carcinomas. The 
vagina was held open with a special speculum 
which the author constructed of wood and the 
radiation was carried from 100 cm. distance. 
This method beside the fact that it is very 
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complicated and associated with certain danger 
also failed to produce satisfactory results. 

Finally, the author introduced the irradiation 
through two simultaneous ports (one anterior 
and one posterior) with very great distances 
and high filtration. Numerous measurements 
revealed that such a procedure leads to a great- 
er homogeneity of the radiation and the time 
of treatment is reduced to half. The clinical 
results are very satisfactory and it is therefore 
the method of choice at the institution. —T. 
Leucutia. 


AsHERSON, N. Inoperable carcinoma of cervix 
treated by radium transperitoneally. Brit. 
M. Ja Sept 21, 1920, 2, $33-530. 

Asherson reports three cases of carcinoma of 
the cervix treated by radium, intravaginally 
and transperitoneally. These cases each re- 
ceived radium transperitoneally, 2 cases having 
5 tubes each of 10 mg. of radium sulphate, 
screened by 0.3 mm. of platinum embedded 
in the tissue surrounding the cervix, the other 
having four tubes embedded in the same man- 
ner. These patients also received radium treat- 
ment intravaginally. 

Case 1 was alive and clinically free from the 
disease four years after treatment was begun; 
Case 11 died three years after, and Case 11, 
fifteen months after treatment. The disease 
in Case I was more advanced than in the other 
two.—R. S. Bromer. 


v. SPINDLER, H. Schädigungen durch Röntgen- 
und Radiumstrahlen? (Injuries from roent- 
gen and radium rays.) Deutsche med. 
Wchnschr., Aug. 23, 1929, 55, 1417-1418. 
It is true that injury was often done by rays 

in the early period of their use before adequate 

measures for protection were known. But the 
author thinks there is now a tendency to ascribe 
injuries to the action of rays without sufficient 
evidence. He cites as an example the case of 

a forty-three year old woman who had been 

irradiated during the third and fourth months 

of pregnancy. The child was born with an 
intense general edema and died in five minutes. 

This was attributed to the irradiation but 

congenital universal hydrops is known with- 

out irradiation and there was no special evidence 
that it was caused by the rays in this case. 

Another case is described of a woman who had 

menstrual disturbance, loss of appetite and 
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weight and feeling of weakness and such symp- 
toms have been seen in several cases of sisters 
who spent several hours a day in a room where 
radium preparations were kept; the symptoms 
were attributed to the action of the radium. 
But the author says that the amount of irradia- 
tion was too small to cause symptoms and that 
they might very well have been caused in 
other ways. He insists that in cases described 
as roentgen or radium injury, evidence of 
direct injury cited and the amounts of irradia- 
tion be given.—4. G. Morgan. 


MISCELLANEOUS 


Bouwers, A. Der Brennfleck einer Röntgen- 
röhre und die Belastbarkeit. (The focal spot 
of the roentgen tube and its load-carrying 
capacity.) Fortschr. a.d.Geb.d. Röntgenstrah- 
len, August, 1929, 40, 284-292. 


1. The temperature of the anode and its 
load-carrying capacity. The load-carrying 
capacity of a diagnostic roentgen tube depends 
on the construction of the anode and on the 
size of the focal spot. Experience has taught us 
that a focus of a certain size carries only a cer- 
tain load (expressed in watt), and that it is ir- 
relevant whether, for example, 120 ma. and 40 
kv. or 60 ma. and 80 kv. are used, assuming, 
of course, that the time of exposure remains the 
same. The author found that if the anode is 
made of copper and provided with a thin Wolf- 
ram disc it may carry a load the maximum value 
per square millimeter of which is 200 watt per 
second. Alarger load would result in anincrease 
of temperature of the anode and in a vaporiza- 
tion of the Wolfram (the vaporization corre- 
sponding at 3000°C. to I mg. per minute for 1 
sq. cm. curface and a complete melting occur- 
ring at 3372°C.). The limit of increase of tem- 
perature for the copper is about 1050°C., and 
at 1080°C. the copper melts. 

The increase of temperature of the anode 
during flash exposures was calculated theoreti- 
cally and plotted graphically. It was found 
that for very short exposures up to 0.04 sec. the 
temperature at the anode increases according 
to the following formula: 

T=CWV/t 
where T equals temperature, ¢ time of exposure 
and W watts per square millimeter, C repre- 
senting a constant which depends on the heat 
conductivity and heat capacity of the anode. 
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For longer exposures up to one second the raise 
of temperatufe is slower. 

2. The type of focal spot. Investigations 
with regard to the best type of focus lead to the 
conclusion that the line focus is preferable to 
the round focus. The angle of the roentgen 
rays to the surface of the anode should amount 
to about 20°. The line focus carries a load 
which is from 1.5 to 2.0 times larger than that 
carried by a round focus. 

3. The size of the focal spot. The size of the 
focus is far less important than the type of 
focus and its load-carrying capacity. A larger 
focus requires of course a greater load in order 
to give the same sharpness of the roentgen 
image. It was found, for example, that a 6 kw. 
tube gives the same sharpness as a § kw. tube 
if the distance of the 6 kw. tube is Io per cent 
greater than that of the § kw. tube (example, 
100 cm. for 5 kw. tube and 110 cm. for 6 kw. 
tube). The general belief that a tube with a 
smaller focal spot yields sharper images than 
a tube with a broader focal spot holds true only 
in the case that a change of the focus film dis- 
tance is impossible. The dimensions of the fo- 
cal spots must show a variation greater than 
100 per cent in order to lead to perceivable 
distortions in the roentgen image. 

The dependence of the time of exposure on 
the size of the focal spot is graphically plotted. 
It was found, for example, that a 2 kw. tube is 
about 10 per cent less efficient than a 4 kw. tube 
and that a 1 kw. tube is entirely unsuitable. 
Also the unlimited increase in size of the focal 
spot is not advisable and is certainly uneco- 
nomical. A tube having a focal spot of 4 times 
12 sq. mm. (which would correspond to a 10 
kw. tube) would represent the upper limit in 
the way of increase of focal dimensions. 

The conclusion is reached that an improve- 
ment in the quality of roentgenograms, and a 
shortening of the time of exposure are not ob- 
tained by the increase in the size of the focal 
spot. Only a rotating anode, the construction 
of which is now under experiment, can serve 
such a purpose.—T. Leucutia. 


SOLOMON, Iser. L'unité dosimétrique de rayon- 
nement de roentgen. Exposé et interpréta- 
tion des résolutions adoptées par le Congrès 
international de radiologie de Stockholm 
(juillet 1928). (Dosimetric unit of roentgen 
radiation; presentation and interpretation of 
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the resolutions adopted at the International 

Congress of Radiology in Stockholm, July, 

1928.) Bull. et mém. Soc. de radtol. méd. de 

France, January, 1929, 77, 45-49. 

After presenting the resolutions of the Sec- 
ond International Congress of Radiology on the 
adoption of the electrostatic unit, the author 
calls attention to the fact that certain prob- 
lems pertaining to the measurement of the 
unit are not sufficiently clarified. One of these 
is that no definite apparatus for the measuring 
of the electrostatic unit was adopted. The rec- 
ommendation that the measurement be done 
with large ionization chambers does not suffice 
since, as shown by Failla, discrepancies as high 
as 300 per cent may occur with large ioniza- 
tion chambers of different types. 


The second problem is that the standardiza- 
tion of the instrument with the radium prep- 
aration is not made under well-defined condi- 
tions. As is known the precision of a radium 
standardization depends (1) on the utilization 
of an ionization chamber independent of wave 
length, and (2) on the utilization of small ioni- 
zation chambers of the order of 1 cm.’ and of 
very small sources of radioactive substances 
approaching the point source. 


(1) The independence of the ionization 
chamber on the wave length is now fairly well 
solved and this applies also for the Solomon 
chamber. 


(2). The utilization of small ionization cham- 
bers of the order of 1 cm.’ was emphasized by 
Glasser and Seitz, and Behnken and Jaeger. 
The author is actually studying the reduction 
of the ionization chamber of his ionometer to 
the size of 1 cc. The fabrication of very small 
radium sources approaching the size of a point 
is likewise under study. Thus, all that remains 
is the determination of the distance of the ra- 
dium source from the ionization chamber. This 
was measured by Glasser and Seitz as being 1.4 
cm. and the same value was obtained by the 
author. 


By taking into consideration the above fac- 
tors, a standardization of the Solomon iono- 
meter into the electrostatic unit is possible.— 
T. Leucutia. 


ZACHERL, H. Uber die Bedeutung des reti- 
culoendothelialen Apparates bei der Rönt- 
genbestrahlung des Collumecarcinoms. (On 
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the significance of the reticulo-endothelial 
system in roentgen irradiation of collum car- 
cinoma.) Strahlentherapie, 1929, 33, 515-536. 


The not infrequently observed fact that 
collum carcinomas show rather active growth 
following intensive roentgen irradiation, es- 
pecially when a full carcinoma dose is adminis- 
tered in one sitting, while smaller doses seem to 
inhibit the growth of the tumor, induced the 
author to investigate the effect of the roentgen 
rays on the general resistance mechanism of the 
organism. 

It is well known that at least a part of the 
general resistance of the body depends on the 
phagocytic capacity of the reticulo-endothelial 
system. The changes in the rate and amount of 
phagocytosis due to roentgen irradiations were 
studied by the author experimentally. 

1. Ina first series of experiments saccharated 
ferrous oxide was injected intravenously into 
rabbits and the changes in the function of the 
reticulo-endothelial system were studied by 
determining the iron content of the serum 
according to the method of Lundwall and 
Zechner. The detailed procedure was as fol- 
lows: The normal function of the reticulo- 
endothelial system was first analyzed by de- 
termining the iron content of the serum of the 
blood of rabbits four and sixty minutes follow- 
ing intravenous injection of the saccharated 
ferrous oxide (10 c.c. of a § per cent solution). 
For this purpose, 4 c.c. of blood were taken in a 
paraffinated tube from the ear vein of the rabbit 
immediately previous to, four minutes and 
one hour after the injection, and centrifuged 
so as to obtain a serum entirely free of hemo- 
globin. One cubic centimeter of the serum was 
then used for the microchemical determination 
of the iron according to Lundwall and Zechner. 
Four weeks later the animals were irradiated; 
some of them with rather mild doses (60 per 
cent skin unit dose) and others with very 
heavy doses (so that the animals died within 
eight to ten days). It was found that while 
in the normal rabbits the absolute amount of 
iron four minutes following the injection was 
52.4 per 1000 mg. and 38.3 per 1000 mg. one 
hour following the injection, in the cases which 
received the mild irradiation the values (the 
injection of saccharated ferrous oxide having 
been made six hours following the irradiation) 
were 12.6 per 1000 mg. and 9.5 per 1000 mg. 
respectively, and in the cases with very in- 
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tensive irradiation (the injection again having 
been made six hours following tlfe irradiation) 
44.4 per 1000 mg. and I1I.4 per I000 mg. 
respectively. This indicates that the function 
of the reticulo-endothelial system is greatly 
influenced by the irradiation, there being an 
increase of the phagocytic function as a whole. 
This increase is more pronounced in the mild 
irradiations. 

2. In a second series of experiments the 
phagocytic capacity of the reticulo-endothelial 
system for bacteria was determined in guinea 
pigs. One cubic centimeter of colon bacilli 
(in I c.c. nutrient bouillon) was injected intra- 
peritoneally; thirty minutes and three hours 
following the injection the peritoneal exudate 
was aspirated with a glass capillary tube and 
stained with May-Griinwald solution. Four 
hundred cells were counted and the correspond- 
ing number of phagocytic cells determined. 
The animals were then irradiated both with 
mild and intensive doses, and six hours follow- 
ing the irradiation the number of phagocytic 
cells was determined by the same procedure. 
Here also it was found that the phagocytic 
capacity of the reticulo-endothelial system is 
greatly influenced by the irradiation in that 
mild doses produce an increase and very in- 
tensive doses a decrease of the phagocytosis. 


3. Since the above experiments could not be 
repeated in humans and since it was essential 
that the function of the reticulo-endothelial 
system in humans be determined by some 
method which would not impair otherwise the 
general resistance of the body, the author re- 
sorted to the Kauffmann test. This as is known 
consists in the determination of the degree of 
a local reaction provoked by application of 
cantharidis plaster. Since the local reaction 
depends on the state of the general resistance 
(immunization) of the organism it directly 
expresses the immunobiologic balance of the 
system at the time of examination. The pro- 
cedure is as follows: A plaster 1.5 to 2.0 cm. 
long and of equal width is slightly warmed and 
applied to the skin of the leg, due care being 
taken that the plaster is set at each examination 
in the same region. Twenty-two hours later 
the plaster is removed and the content of the 
blister collected (by means of a sterile needle) 
in a U-tube of 2 to 3 cm. diameter, and im- 
mediately centrifuged. Following the com- 
pletion of the centrifugation the U-tube is 
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cut on one side exactly at the level of the sedi- 
ment and the ctllular sediment is stirred with a 
needle. One drop of the sediment is placed on 
a microscope slide and stained according to 
the panoptic method of Pappenheim (with 
May-Griinwald and Giemsa solution). <A 
differential count is made of 400 cells and the 
percentage of the non-granulated cells (the 
so-called lymphohistiocytic elements of Kauff- 
mann) determined. 

The investigations were carried out in women 
irradiated for collum carcinoma (without fever 
or any other inflammatory complications). It 
was found that the percentage of the non- 
granulated basophilic cells previous to irradia- 
tion was on the average 4.2 per cent and that 
following intensive irradiation (with four large 
fields at 30 cm. distance; the Kauffmann test 
having been carried out daily for a period of 
eight days) it had dropped to 1.4 per cent, 
while following irradiation with milder doses 
(nine fields, 3 mm. Al, 23 cm. skin target dis- 
tance, 8 min. per field, 38 to 40 cm. spark gap) 
it increased to 6 per cent. This again proves 
that irradiation considerably influences the 
function of the reticulo-endothelial system re- 
sulting in a decrease of the general resistance 
of the body following the administration of 
large doses and an increase following the ad- 
ministration of small doses of roentgen rays. 

4. The effect of the radiation reaction on the 
general immunobiologic balance of the body 
was also tested by the Freund-Kaminer method 
which utilizes the carcinolytic property of the 
organism as an index of measurement. For this 
purpose, first a carcinoma cell emulsion is pre- 
pared. The tumor is cut into small particles, 
filtered through a porous cloth, and the filtrate 
is treated with 0.6 per cent NaCl and 1 per 
cent sodium phosphate. Then, the blood of 
the patient is taken (on an empty stomach) 
and twenty drops of the hemoglobin-free serum 
are mixed in a glass tube 5 cm. high and 0.7 
cm. wide with one drop of the cell filtrate and 
two drops of a 3 per cent tricresol solution. 
After vigorous shaking a drop of the mixture 
is placed in a Thoma-Zeiss chamber and the 
number of carcinoma cells counted for four 
times 16 quadrants (there being on an average 
20 carcinoma cells in 16 quadrants). The rest 
of the mixture is placed for twenty-four hours 
in an incubator at 37°C. and the next day the 
count of the carcinoma cells is repeated. 
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Normally there is a §§ per cent destruction 
of the carcinoma cells due to the carcinolytic 
action of the serum. Following irradiation 
with intensive doses, there is a § per cent drop 
while following irradiation with milder doses 
there is a 7 per cent increase in the carcinolytic 
power of the serum, both phenomena lasting 
for a period of from eight to ten days. 

Proof is thus brought that intensive irradia- 
tion leads to a general reaction which lessens 
the resistance of the organism. That this 
must have a great influence on the carcinoma 
itself is beyond doubt. Of course the primary 
destructive effect of the roentgen rays on the 
tumor cells is of equally great importance and 
the fact that intensive radiation gives satis- 
factory results in many cases of carcinoma de- 
pends directly on this primary effect. However, 
when a carcinoma is more extensive and a more 
severe general reaction is produced the second- 
ary effect, by lessening the general resistance 
of the body, may act unfavorably on the car- 
cinoma. 

Since it is known that irradiation of the 
spleen greatly increases the immunobiologic 
reactions of the organism, the author carried 
out a number of experiments in order to de- 
termine whether this property of the spleen 
could be used to counterbalance the unfavor- 
able systemic reaction produced by the inten- 
sive primary irradiation of the carcinoma. By 
making use of the Kauffmann test and by ad- 
ministering 3/4 S.U.D. over the spleen, it was 
found that the number of non-granulated 
basophilic cells increased in normal individuals 
7 per cent (to a total of 13.5 per cent), while 
in carcinoma patients the increase was as high 
as 8.9 per cent. The Freund-Kaminer test led 
to similar results. The carcinolytic power of 
sera of carcinoma patients increased within 
twenty-four hours on an average of 25.1 per 
cent. These latter experiments coincide nicely 
with those of Murphy and Nakahara who by 
administering mild doses of roentgen rays to 
mice were able to prevent the taking of grafts 
within the irradiated area, a phenomenon which 
no doubt is due to an increased phagocytic 
function of the reticulo-endothelial system. 

The above findings are of great practical 
consequence. They indicate, for example, that 
the application of radium in collum carcinoma 
is of greater advantage because of the lesser 
general reaction and thus lesser effect on the 
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resistance mechanism of the body. On the 
other hand, irradiation of the spleen following 
the administration of severe roentgen treat- 
ments ought to favorably influence the general 
systemic resistance by counteracting the dimin- 
ished function of the reticulo-endothelial 
system.—T. Leucutia. 


HENRARD, ErTIENNE. Relief, pseudo-relief, 
triade stéréoscopique. (Relief, pseudo-relief, 
stereoscopic triad.) Bull. et mém. Soc. de 
radiol. méd. de France, June, 1929, 77, 174- 
177. 

In order to obtain a good stereoscopic im- 
pression of the object examined it is often 
advisable to obtain in addition to the relief 
also a pseudo-relief picture. The interchang- 
ing of films in the stereoscope so as to view 
the object in an anteroposterior and pos- 
tero-anterior view (that is, in a relief and 
pseudo-relief) successively, necessitates a long 
maneuver and consequently a change in the 
accommodation of the eyes. Therefore, the 
author conceived the idea of taking three 
roentgenograms at the same time and viewing 
the roentgenograms in a small hand stereoscope 
simultaneously for the anteroposterior and 
posteroanterior view. The Belot drawer cas- 
sette provided in its midportion with a small 
window 8 by 8 cm. is used for this purpose. 
The film which is 9 by 24 cm. is placed in the 
drawer and moved successively in front of the 
window for the three exposures (the top of the 
cassette being covered, with the exception of 
the window, by 4 mm. lead so as to protect 
the film during the exposure). First the roent- 
genogram for the right eye, then that for the 
left eye and finally a roentgenogram similar to 
the first is taken. The apparatus can be used 
only for objects of small dimension (hand, 
wrist, foot, ankle, elbow, localization of foreign 
bodies of the eye, etc.). For the larger objects 
two stereoscopic roentgenograms are made by 
the usual procedures and these are then re- 
duced to the size of the stereoscope, one of the 
roentgenograms being printed twice. 

The three roentgenograms so obtained are 
placed side by side in the hand stereoscope 
(the single roentgenogram being placed in 
rhe middle) and the obiect viewed for the 
telief and pseudo-relief simultaneously. 


For regions hard to distinguish it is advisable 
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to place some landmarks on the skin for better 
orientation.—T. Leucutia. . 


Betor, J. Apparatus for protecting the roent- 
genologist when making roentgenoscopic 
examinations with the patient standing. 
Radiol. med., Oct., 1929, 76, 1017-1027. 


The most dangerous of all roentgen pro- 
cedures is screen examination. The author 
describes and illustrates a vertical roent- 
genoscopic apparatus which assures absolute 
protection for the roentgenologist, his assist- 
ants and the patient. They must be protected 
against accidents which might result from the 
use of a high tension current, against direct 
radiation and against secondary radiation, of 
which the patient is one of the chief foci. 
This vertical roentgenoscopy installation is 
made up of three parts, the first of which is a 
cabinet strictly reserved for the electrical 
generating apparatus and the roentgen-ray 
tube; the second is a dark room containing the 
screen and all the apparatus required by the 
roentgenologist and his assistants in making 
the examination; the third is a lighted corridor 
between the cabinet and this dark room and 
is reserved for the patient. The patient stands 
upright on a movable platform which can be 
moved laterallly or rotated by the roentgenolo- 
gist from his post. It is not necessary for the 
patient to be moved up or down as these 
movements can be made by the tube and 
screen; they are connected with each other so 
that when one moves up or down the other 
does. It is also possible to diaphragm the ray 
for oblique examinations. There are mechanical 
and electric arrangements by means of which 
the roentgenologist can make all the necessary 
movements of the tube, screen and movable 
platform on which the patient stands; there is 
a pedal by means of which he can open or close 
the current of the generator and change the 
transformers if desired.—A. G. Morgan. 


A new tube stand to use with a 
Strahlentherapte, 


FRIED, C. 
Metalix therapy tube. 
1929, 33, 160-168. 

A new drum-like arrangement which 1s 
suspended from the ceiling is described. It 1s 
designed for use with the Metalix therapy 
tube up to about 190 kv. Complete protection 
of the patient and the operator from high 
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tension and from radiation, as well as safety 
against omiss®n of filter, is claimed by the 
author.—O. Glasser. 


DAUVILLIER, A., LABORDE, A., and SAGET, J. 
Sur la réalisation de l’unité r internationale. 
(On the realization of the international r- 
unit.) Bull. et mém. Soc. de radiol. méd. de 
France, May, 1929, 77, 148-150. 

The International Congress of Radiology in 
Stockholm definitely adopted the international 
unit of measurement. This of course necessi- 
tates the restandardization of all measuring 
apparatus. 

For the purpose of the standardization of the 
French apparatus the authors used a constant 
tension generator of 250 kv. functioning with 
autoregulation and operating an oil immersed 
Coolidge tube. The tension was measured by 
means of the sphere gap and checked against 
the Abraham-Villard electrostatic voltmeter. 
The ionization current of the standard air 
chamber was measured either by the electro- 
metric (according to Moulin and Lattès) or by 
the galvanometric method. The first method, 
which is the more sensitive, permitted the 
interpolation of copper filters as thick as 7 mm. 
In connection with this, the author calls atten- 
tion to the fact that when using an electrometer 
for the purpose of measurements the zero 
method is the more accurate and certainly 
superior to all other idiostatic methods which 
measure a certain amount of charge or dis- 
charge. This is because the zero method pre- 
vents any deformation of the electric field 
within the standard chamber, a fact which no 
doubt is responsible for the errors of many 
investigators using the electrometric method. 

The standardization itself consists in the 
determination of absorption curves of the 
copper for different tensions of the radiation, 
both for the standard chamber and the dosim- 
eter to be standardized. By taking account 
of the various factors (saturation, complete 
absorption of the corpuscular rays, neutraliza- 
tion of the secondary rays due to filter, correc- 
tion of the density of air, etc.), it is possible 
to plot a curve for each tension and for each 
thickness of filter, the number of roentgen per 
second being expressed in the unit current (1 
microampere) of the dosimeter. It was found 
that there is an increasing divergence of the 
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curves with the increase in the shortness of the 
effective wave length. 

In order to spare the practitioner the rather 
tedious job of determining the effective wave 
length in each particular instance, the stand- 
ardization curves were reduced to the necessary 
minimum and were arranged in the form of a 
table. It is assumed, of course, that the gener- 
ating apparatus is one of constant tension and 
that the filter is always copper. Under these 
circumstances the quality of the roentgen rays 
depends solely on the tension and on the thick- 
ness of the filter. By expressing the number of 
r corresponding to the unit current of the 
dosimeter for each filter in function of tension 
and by arranging the curves so obtained in a 
table an accurate interpolation for any filter 
thickness can be obtained. In case the tension 
produced by the generator is not constant, it 
is necessary to determine the effective wave 
length by the copper filtration, which is best 
done by means of a dosimeter. In this case 
the standardization curves will express fairly 
accurately the dosage in r-units. 

Since I r is equivalent to 100 ergs (exactly 
95.67) per 1 c.c. of water, the radiation ex- 
pressed in r can be easily computed into the 
absolute unit of roentgen energy. The above 
standardization curves were determined for 
dosimeters with a cenon chamber but they can 
be applied to any other type of apparatus.— 
T. Leucutia. 


THALLER, R. Progress in dosimetry of cathode 
rays. Strahlentherapie, 1929, 33, 263-272. 


According to Lenard’s suggestion, the author 
uses as the unit of intensity of a cathode-ray 
beam that number of electrons which passes 
through one square centimeter per second, 
and therefore proposes that the intensity be 
stated in ampere-seconds. Besides the inten- 
sity, the velocity of the electrons must be given, 
either in per cent of the light velocity or in volt 
velocity. A fixed condenser of special con- 
struction is described in detail which is used for 
measuring cathode-ray intensity by various 
connections to a pointer galvanometer.—O. 
Glasser. 


Neerr, Tu. C. Exact dosage by the use of 
the Sabouraud tablet. Strahlentherapie, 1929, 


33, 169-180. 
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The author presents investigations on the 
dependence of readings of the Sabouraud 
tablets upon the radiation quality, and 
recommends a set of rules for the proper use 
of these tablets in dosimetry. In this connec- 
tion various methods of determining radiation 
quality (half-value layer in Cu and Al, effective 
wave length) are discussed, and a number of 
curves to correlate these methods are given. 
In addition to dosage data in X-units for the 
Sabouraud tablets, doses in r-units are also 
given, and it is stated that for soft radiation 
a smaller number of r-units produces the same 


effect upon the human skin as for hard rays.— 
O. Glasser. 


STAHEL, E. Determination of the energy 
amounts of gamma rays and roentgen rays 
which are absorbed in the tissue. Strahlen- 
therapie; 1929, 33, 290-321. 

By means of a specially constructed calorim- 
eter the energy of gamma rays which is 
absorbed in a certain volume of a liquid 1s 
determined. Well-known dosage units are 
then expressed in the measured energy units. 
The “D” unit for gamma rays, for instance, 
is found to be equivalent to 38,000 erg/ccm. 
The average erythema dose for gamma rays, 
which is considered to be 18 D, consequently 
amounts to 700,000 erg/ccm. For local treat- 
ments with gamma rays a considerably larger 
dose can be applied (up to 8,000,000 erg/ccm) 
than for distant radiation. Various examples 
and data are given to illustrate these points. 
Another calorimeter with a liquid absorber 
is described for use in measuring the absorp- 
tion of roentgen rays. The absorbed energy 
of roentgen rays, which is equivalent to a skin 
unit dose of 600 r-units, was found to be 
96,000 erg/ccm. From these data it must be 
concluded that for identical absorbed energies 
the roentgen rays show a much stronger bio- 
logical action than the gamma rays of radium. 
—O. Glasser. 


Nastepow, D., and Scuarawsky, P. The 
problem of high tension measurements. 
Strahlentherapie, 1929, 33, 394-398. 

The voltages of a valve tube machine and a 
mechanically rectified apparatus were deter- 
mined by means of a standard sphere gap 
and also by registering the minimum wave 
length of a spectrogram taken with a Seemann 
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spectrograph. The latter was determined 
by observation with an ordinéry microscope. 
The authors claim that for a voltage range 
from about 86 to 144 kv. their accuracy in 
determination of voltage by means of the 
spectrometer is 1.1 per cent, and that the aver- 
age difference of this voltage from the one 
determined with the sphere gap amounts to 
only 1.5 per cent.—O. Glasser. 


Benassi, E. Roentgen irradiation and vital 
staining of the reticulo-endothelial cells. 
Radiol. med., Sept., 1929, 76, 874-891. 
The reticulo-endothelial cells normally take 

on a vital stain when certain stains are given 

intravenously. The author made a systematic 
study to determine whether this property of 
vital staining is affected by irradiation with 
roentgen rays. He gave iniections of trypan- 
blue to rabbits and paid special attention to 
the vital staining of the liver and spleen. He 
examined many histological specimens and 
compared them with control specimens from 
animals that were not irradiated. He found that 
there was no great difference between the 
controls and the rabbits irradiated with small 
doses of roentgen rays, no matter whether 
the irradiation was given over the spleen or over 
the liver. In animals given moderate dosages 
of irradiation there were considerable differ- 
ences from the controls, particularly in animals 
killed twelve days after the irradiation. If 
the irradiation was given over the liver region 
the Kupffer stellate cells were much more 
deeply stained than in the control animals 
and there was a much greater number of 
granules scattered in the protoplasm of the 
liver cells. But if the splenic region was irradi- 
ated there was much deeper staining of all 
the reticulo-endothelial cells than in the control 
animals and particularly the macrophages 
which were seen in considerable numbers. 
In specimens from animals which had been 
given strong doses of rays the differences from 
the controls were less marked. In the liver, 
except for the fact that the cells contained 
larger numbers of granules, the intensity of the 
staining was about the same as in the control 
animals or even a little less in the stellate 
cells in certain animals. When the spleen was 
irradiated, in addition to evident lesions from 
the rays there was a larger number of macro- 
phages than in the controls but they did not 
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contain as many granules and the staining was 
less intense. © 

The author discusses the different interpreta- 
tions that may be given to these results and 
concludes that they at least show that moderate 
doses of roentgen rays may stimulate and 
increase the capacity of the reticulo-endothe- 
lial cells for taking up stains from the blood 
while smaller doses do not act on the cells 
sufficiently to cause any perceptible difference. 
If the dosage of rays is too high the limit of 
stimulation is passed and that of suspension 
of activity or even of destruction reached so 
that the staining of the cells is the same as or 
less than that in the control animals.—. G. 
Morgan. 


Hausmann, W., and Zaxovsky, E. The effect 
of cathode rays on erythrocytes. Strahlen- 
therapie, 1929, 33, 196-198. 

In irradiating blood agar plates with cathode 
rays from a large Lenard tube (70 kv., 10 mm. 
distance, Al window to plate) the authors find 
that a ring of hemolysis is produced which 
encloses an area of erythrocytes that becomes 
resistant to decay and saponin. A critical 
discussion of this observation is given and fur- 
ther experiments on the problem are promised. 
—O. Glasser. 


Guiocker, R. The effect of roentgen rays upon 
the cell as a physical problem. Strahlen- 
therapie, 1929, 33, 199-205. 

After a detailed discussion of the evaluation 
of results of radiation studies upon biological 
specimens (damage curves, variation curves) 
the author discusses the application of his 
theory of the action of radiation which is 
based upon the experimental results obtained 
from irradiating Vicia faba equina. ‘These 
results support the theory, and a number of 
conclusions may be drawn. The “time factor” 
in radiation therapy, for instance, can easily 
be explained by the findings; also, it is possible 
to determine the area of radiosensitivity within 
the cell. It is to be expected that the correct 
determination of the damage curves for a 
biological specimen necessitates further study, 
and may solve the problem of the essential 
effect of radiation upon the cell.—O. Glasser. 


Lrecutig A. The time factor of the biological 
effect of radiation. Strahlentherapie, 1929, 
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In a masterful treatise, which should 
be studied in the original, the author presents 
his experiments on the effect of roentgen rays 
of various quantities and qualities, as well as 
of ultraviolet rays, upon Ascaris eggs, the 
human skin and bacteria. He comes to the 
conclusion, that the time factor of roentgen rays 
upon Ascaris eggs and upon bacteria is smaller 
than 1, or in other words, that the biological 
effect of small doses spread over a longer time 
is smaller than that of larger doses applied 
in shorter time. Also human skin and pig skin 
show an incomplete summation of divided 
doses. Ultraviolet rays, similarly, have less 
effect in divided doses than in stronger single 
doses. Further studies deal with the sensitivity 
of Ascaris eggs in relation to the primary 
damage of radiation on them, the relation of 
the roentgen-ray doses to those of ultraviolet 
rays for various stages of damage to the eggs, 
and finally, the dependence of the sensitivity 
of Ascaris eggs upon the wave length of the 
radiation. He finds that hard and soft rays for 
identical doses produce identical eftects.—0O. 
Glasser. 


Rayewsky, B. Further investigations on the 
radiation effect on albumin. Strahlenthera- 
pie, 1929, 33, 362-374- 

Further investigations on the effect of 
roentgen rays upon albumin were made by 
studying the coagulation of the albumin by 
means of a specially constructed ultramicro- 
scope motion picture camera. The latent 
period after irradiation before the change in 
the number of microscopically visible particles 
was especially studied. This change was re- 
corded in various curves and the results are 
critically discussed. They again support the 
Dessauer point heat theory of radiation effects. 


—O. Glasser. 


Viscu1A, Q. The effect of roentgen rays on 
the abdominal sympathetic in dogs after 
removal of one suprarenal gland. Radiol. 
med., Oct., 1929, 76, 1038-1063. 

The author discusses the relations between 
the vegetative nervous system and the endo- 
crine glands from the point of view of physiol- 
ogy and embryology. He says that these 
two systems are really component parts of a 
single system and that the theory of the priority 
of the endocrine lesions is no longer tenable. 
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He says that the changes are reversible, which 
argues in favor of his theory, and discusses 
syndromes which develop primarily in the 
glands (primary, endocrine syndromes), those 
due to sympathetic changes (avitaminoses) 
and other syndromes to which he gives the 
name of endocrino-sympathoses. 

In the course of his investigations he studied 
the effect on the blood picture of irradiation 
of the abdominal sympathetic, more particu- 
larly Luschka’s celiac region, after extirpation 
of the suprarenal gland. He finds that irra- 
diation of the celiac region brings about an 
increase in the number of cells. In the leu- 
cocytes there is neutrophile polynucleosis and 
lymphopenia. A few days after the irra- 
diation there is lymphocytosis with decrease 
of polynuclears while from the fiftieth to the 
sixtieth day after the irradiation there is a 
return to the neutrophilia and lymphopenia 
with a tendency to increase of the transition 
forms. There are few changes in the irritative 
and regenerative forms which can be seen 
both after removal of the suprarenal capsule 
and after irradiation. According to the author 
these changes in the blood picture, which were 
seen quite a long time after the irradiation, 
were not due solely to the irradiation but 
rather to the removal of the capsule, with 
perhaps some effect from the irradiation.—Z. 


G. Morgan. . 


Rorro, A. H., and Dectorci, H. Changes 
in blood cholesterin in vitro. Strahlenther- 
apie, 1929, 33, 385-388. 

In 1925 the authors reported the destruction 


Abstracts of Roentgen and Radium Literature 


APRIL, 1930 


of cholesterin in vitro by roentgen rays in 
solutions containing chlorofopm. The change 
in the cholesterin seems to be brought about 
by an oxidation which acts on the molecule 
and at the same time has an acid action. 
Hieger of the London Cancer Institute con- 
firmed these results and found that cholesterin 
is affected by roentgen rays only in solutions 
that contain chlorin. 

The composition of the medium seems to 
play a part in the process. In order to test 
this point more carefully the authors repeated 
their experiments in blood serum which is a 
colloidal medium. A table of the details is 
given. It shows that irradiation of blood 
serum in vitro destroys cholesterin in some 
cases up to 67 per cent; that the intensity 
of the destruction depends on the time of 
irradiation and that the destruction is greater 
the less the cholesterin content. There is 
very little difference in the surface tension 
of the serum before and after irradiation, 
which the authors ascribe to physico-chemical 
properties of the body formed from the choles- 
terin. They have not been able to prove this 
because the solvents of cholesterin have a low 
surface tension and do not change their surface 
tension much when cholesterin is added. 
These results agree with their findings in 
organic solvents. But as these examinations 
were made in so complicated a medium as 
blood serum it was not possible to ascribe 
the oxidative process to solvents of definite 
atomic composition as bodies of different 
chemical composition and in different condi- 
tions were present in it.—-4. G. Morgan. 
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ECENT attempts have been made to 
summarize and classify, in orderly se- 
quence, our present knowledge of the roent- 
gen changes of infantile scurvy? and con- 
genital syphilis,’ and the purpose of this 
paper is to do the same for rickets. In 
American journals devoted to roentgenol- 
ogy, the rachitic changes have been de- 
scribed in detail, but it seems that little or 
no effort has been made to arrange them 
in roentgen sequence. In 1915 Lovett" 
divided the roentgen manifestations of 
rickets into three stages, but very few 
references to his work have been found in 
the literature. Since that time much prog- 
ress has been made in the knowledge of 
the disease, largely brought about by num- 
erous studies on its pathogenesis, and the 
effect of vitamines, light, etc., on its course. 
The roentgen method of examination was 
necessary and indispensable for accurate 
observation and check of the healing effect 
of these various methods of therapy. The 
post-war studies of Chick et al.,? Wim- 
berger,” Plaut, and others, have also 
been noteworthy contributions. It seems 
opportune to revise and classify the roent- 
gen changes of rickets based largely upon 
the original classification of Lovett. 
The diagnosis of any disease entity is 
see less difficulty when the roent- 


genolOgist can recognize on the roentgeno- 


* From the Department of Roentgenology of the Children’ s Hospital, Philadelphia, Pa. 


gram all changes from the normal, from 
the slightest sign of the beginning to the 
most advanced stages, from the very on- 
set of healing through the completion of 
all reparative processes. A complete knowl- 
edge of all roentgen changes, together 
with the pathological conditions causing 
them is, of course, presupposed. When 
the sequence of these changes proceeds in 
an orderly and logical fashion, their di- 
vision into stages of progress 1s a compara- 
tively easy task, but often abortive or 
mild cases occur which lend themselves 
with difficulty to such classification. How- 
ever, a disease process may show several 
different types of roentgen manifestations, 
each of which must be followed through to 
a final healed stage, which tends to compli- 
cate the attempted classification. The 
earlier the roentgen recognition of the dis- 
ease, the greater is the opportunity for 
the early institution of therapeutic meas- 
ures, the patient thus escaping, perhaps, 
the more severe forms of the disease. 
From a roentgenologic point of view the 
chief interest in the pathogenesis of rickets 
centers in the roentgen observation of the 
therapeutic effect of sunlight, ultraviolet 
radiation, exercise and diet, ergosterol, 
irradiated foods, etc., upon the clinical 
and the roentgenographic course of the 
disease. These therapeutic measures are 
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the direct result of a vast research directed 
toward the pathogenesis of rickets, and a 
large proportion of this work was accom- 
plished with the aid of the roentgen ray. 
For the roentgenologist the study of the 
various theories of the causation of rickets 
is a time-consuming task as the literature 
covering its pathogenesis is voluminous. 
Of far greater importance to him are the 
clinical manifestations, the recognition of 
mild and abortive forms, the knowledge of 
the limitations of roentgen examination of 
the long bones in mild and early cases, and 
the roentgen sequence based upon the 
underlying pathological changes. 


CLINICAL MANIFESTATIONS 


Rickets is observed usually in the first 
two years of life, rarely showing itself be- 
fore the third month and generally not 
until the sixth month. It may rarely begin 
after the second year (Griffith and Mit- 
chell)”. Dunham‘ reports a case in which 
the disease was present in an infant thirty- 
four days old. Still!® states that rickets is 
seldom seen after three years of age. Re- 
cently Blank and Graves! have reported 
cases of postinfantile rickets associated 
with osteomalacia, and believe that active 
rickets is by no means uncommon after the 
age of three years and before adolescence. 

The case of fully developed rickets is not 
difficult to recognize. Craniotabes, bosses 
on the head, delay in the closure of the 
anterior fontanel, distention of the veins of 
the scalp, beading of the ribs, the charac- 
teristic Harrison’s groove, deformities of 
the extremities, epiphyseal enlargements, 
and other signs, make the diagnosis cer- 
tain. Craniotabes may also be caused by 
congenital syphilis which at times may 
confuse the diagnosis. Marfan" believes 
that syphilis is sometimes a cause of rickets, 
especially in those cases which are charac- 
terized by an early onset, by predominance 
of cranial lesions, a definitely marked ane- 
mia and an accompanying hypertrophy of 
the spleen. 
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Of extreme roentgenologic importance 
is the fact that the early case may show 
rachitic changes such as craniotabes with 
beading of the ribs, and yet show no evi- 
dence whatever of the disease on the roent- 
genograms of the long bones. Chick et al.’ 
observed 13'infants roentgenologically diag- 
nosed as rickets and 55 infants without 
roentgen evidence of the disease. Of the 13 
showing roentgen changes, 12 had very 
definite clinical signs of rickets. Of the 55 
infants with no roentgen evidence of rickets, 
12 had clinical indications sufficient to sug- 
gest some degree of rachitic change, such as 
small areas ofcranial tabes,rachitic rosaries, 
and in one case there was definite cranial 
bossing. Their conclusions agree with those 
of Hess and Unger® that the enlarged 
rosary, when scurvy can be excluded, pro- 
vides a more delicate means of diagnosis 
than the roentgen films. 

Moore" has stressed certain early signs: 
craniotabes; abnormalities of the chest 
which may assume a square, triangular or 
an oval form, as measured at the plane of 
the fifth costochondral junction; costo- 
malacia or softening of the sternal ends of 
the ribs; genu valgum and genu varum. 
The latter are always preceded by abnor- 
mal lateral mobility of the knee joint, 
which is often the first sign of leg rickets. 
Knee mobility can be measured either 
roughly by hand or more accurately by a 
simple instrument which he has devised. 

From the study of my cases it seems that 
the clinical finding of a Harrison’s groove 
combined with a mild, or at times even an 
absent rosary, and lateral mobility of the 
knee joints, or a genu valgum, is a com- 
paratively frequent one. This is especially 
the case in mild rickets occurring in chil- 
dren of the better classes. On roentgen 
examination no evidence of rickets can be 
found in the long bones. The limitations of 
the roentgen ray as an aid in the diagnosis 
of early or even more advanced mildgcases 
must thus be appreciated. 
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DEVELOPMENT OF BONE 
o 


Normal bone growth and its histological 
appearance have been fully described in a 
previous communication. Stated briefly 
for a better appreciation of the pathological 
process of rickets, on a longitudinal section 
of the growing end of a long bone, the zone 
of resting cartilage is first seen on the joint 
side ihe epiphysis. Following this is a 
layer in which the cartilage cells become 
increasingly larger, which has usually been 
called the proliferating cartilage. As this 
layer approaches the diaphysis the cells 
become arranged in columns which extend 
toward the diaphysis, lying parallel to the 
long axis of the bone. This forms the 
columnar cartilage layer. The cells of this 


layer likewise become increasingly hyper- 
trophied, and quite abruptly the zone of 


temporary_or preparatory calcification 
follows. This is the site of the preliminary 
deposition of calcium which takes place in 
the intercellular matrix of the columnar 
zone. The zone of temporary calcification 


has a flat line of demarcation in some 
bones, while in others it may be concave or 


in the histological section. The blood ves- 
sels in the columnar cartilage run trans- 
versely at right angles to the long axis of 


the bone. The zone of primary spongiosa 
follows the zone of temporary calcification 
and is formed of longitudinal islands of 
ossified cartilage which lie free and isolated 
in the marrow cavity. The new bone is 
first laid down as osteoid tissue which dif- 
fers from mature bone only in the lack of 
lime salts. Succeeding this is the zone of 
fully developed bone. The thick ossified 
abee ST The primary spongiosa are 
soon reconverted, being first absorbed by 
the osteoclasts and then freshly recon- 
struated by the osteoblasts. Normally in 
health only a narrow rim of osteoid tissue is 
foundNgecause of rapid calcification. The 
fully developed bone (secondary spongiosa) 
consists of strong trabeculae, heat. 
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ing spaces being filled with lymphoid 


marrow. 

Growth in ens of bone takes place by 
elongation of the diaphysis by means of 
endochondral ossification, and growth in 
width or thickness by endosteal and perios- 
teal ossification, the latter occurring in the 
innermost layer of the periosteum. The 
rate of growth in endochondral ossification 
is much greater than in periosteal ossifica- 
tion. [n rickets, pathological changes * 
reach their greatest manifestation in those 
portions of the skeleton which grow the 
fastest (Schmorl,!8 Wimberger”). The most 
rapidly growing bones are the upper ribs at 
the costochondral junctions, the distal 
ends of the femur and ulna and the prox- 
imal end of the humerus. 

Wimberger™ in his study of bone growth 
in healthy and rachitic children as shown in 
roentgenograms, concluded that the nor- 
mal growth of a tibia when plotted, showed 
a rather flattened, wave-like line whose 
highest point was reached in July and the 
lowest in February. 


PATHOLOGY 


Marfan states that rickets can be 
divided into three pathological stages: a 
period of onset, a period of full develop- 
ment and a period of repair. These three 
stages do not correspond to any three 
clinical phases as, for instance, lesions may 
be in a beginning stage in the tibia while in 
some bones, such as the ribs, a fully de- 
veloped stage may exist, and other bones 
may even show a stage of repair and heal- 
ing. Rib lesions, because of their more 
rapidly growing costo-cartilaginous ends, 
usually attain their greatest intensity at 
their anterior extremities contiguous to 
the costal cartilages. 

According to Marfan the initial lesions of 
rickets are generally neglected by most au- 
thors who devote their descriptions to the 
stage of full development. In the first stage 


the resting cartilage is thickened and the 


zone of temporary calcification is widened. 
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These zones have not, on cut section, such 
sharply defined rectilinear margins as has 
normal bone. The ossified layers, the pri- 
mary and secondary spongiosa, show thin 
trabeculae with enlarged interspaces filled 
with bone marrow in proliferation which 
has a red, almost black, color. At times the 
bone marrow invades the subperiosteal 
layer of the shaft. Histologically the car- 
tilage is in a state of manifest proliferation. 
Even in the resting cartilage the cells are 
very numerous, but more especially is this 
the case in the zone of proliferating carti- 
lage and the zone of temporary calcifica- 
tion. In the latter the cells are numerous, 
very large, and may have several nuclei. 
The line of separation between the pro- 
liferating cartilage and the zone of tempo- 
rary calcification has no sharp histological 
definition, and it may be somewhat broken. 
These zones are invaded by blood vessels 
surrounded by fibrous tissue, and even 
some connective tissue cells may be seen. 
The trabeculae are thinned and the second- 
ary spongiosa is much rarefied. 

In the stage of fully developed rickets 
(Marfan), the proliferating cartilage layer 
is much thickened and its limits are not 
defined. On the diaphyseal side it en- 
croaches on the zone of temporary calcifi- 
cation and on the opposite side on the layer 
of resting cartilage. It is cut up into small, 
irregular blocks and its limits are not recti- 
linear. The multiplication of cells is more 
marked than in the beginning stage. The 
resting cartilage is invaded at points by 
vessels and fibrous tissue. The zone of 
temporary calcification is completely bro- 
ken up and is formed of blocks of columnar 
cartilage, of fibro-vascular tissue and of 
cellular marrow. The cartilage cells are 
enormous in size, their nuclei are very large 
and are often multiple. The layer of pri- 
mary spongiosa is also no longer sharply 
defined, 1s broad and irregular, and masses 
of cartilage take up areas which should be 


completely calcified. Only small areas of 
calcification can be seen in large cartilag- 
inous areas, where normally there should 
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be uniform calcification. Large vascular 
channels are formed instea the com- 
paratively few blood vessels as in normal 
growing bone, and these vascular channels 
in places are surrounded by medullary 
spaces. Inasmuch as rickets is a distur- 
bance of the equilibrium between deposi- 
tion and absorption of calcium in growing 
bone, there is an increasing deposition of 
uncalcified, or the so-called osteoid, bone 
in place of the normal, calcified bone. 

“The osteoid bone is characteristic of 
rickets. The areolae are bounded by a very 
thin framework, the trabeculae. In the 
center are found the remains of older 
uncalcified bone, and at the periphery is a 
layer of uncalcified bony tissue. The areo- 
lae are large, irregular and unequal in size, 
and are filled with a marrow rich in cells, 
fibroid in character, consisting of star- 
shaped or fusiform cells, some red blood 
corpuscles and pigments derived from the 
hemoglobin. The medullary cells are al- 
most entirely absent. This fibroid marrow 
has an invasive, aberrant character, and 
accumulations of it can be found in the 
fragmented zone of temporary calcification, 
in the proliferating cartilage zone and in 
the columnar cartilage, and sometimes 
even under the periosteum. Virchow? 
called rickets “parenchymatous bone in- 
flammation,” while Wegner” called con- 
genital sy philis “osteochondritis” or 
“cartilage inflammation.” 

The period of repair (Marfan) begins 
with a modification of the osteoblasts of 
the rachitic osteoid tissue. The medullary 
cells reappear in the fibroid marrow. The 
zone of temporary calcification reappears. 
According to Erdheim® the zone of tem- 
porary calcification in normal ossification 
maintains a constant shape and depth since 
during growth, the rate of absorption of the 
primary growing cartilage is adjusted 
correctly in relation to the depositién of 
lime in the zone of proliferating cartilage. 
Absorption during rickets goes ont some- 
times at a reduced rate, but the calcifica- 
tion of cartilage stops entirely, so the zone 
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of temporary calcification entirely disap- 
pears, as described in the fully developed 
stage. As this zone disappears, the whole 
process of endochondral ossification be- 
comes disorganized and, as a result, the 
rachitic osteoid bone is laid down. As the 
rachitic process goes on in the fully de- 
veloped stage, the deposition of calcium 
ceases, the proliferation of cartilage con- 
tinues and, as this growth proceeds, row 
after row of cartilage cells are added to the 
rachitic zone (Schmorl'’). Deposition of 
cartilage in the stage of repair does not 
begin at the old cartilage-bone junction but 
at the place where it would have taken 
place if rickets had not developed, that 1s, 
at the end of the zone of rachitic prolifera- 
tion farthest from the shaft (Schmorl!’), 
The formation of this new zone of tempo- 
rarycalcification in the stage of repair serves 
as a check on the rachitic proliferation in 
the growing cartilage tissue, and normal 
growth again makes a beginning from th 

new zone of temporary calcification. Be- 
hind this zone increasing calcium deposi- 
tion goes on in the process of absorption 
and deposition and thus the osteoid tissue 
that has been formed during the course of 
the disease becomes transformed into 
normal osseous tissue. 

If a relapse occurs, as first pointed out by 
Schmorl, a new zone of temporary calci- 
fication will be broken through, and the 
line of calcification corresponding to the 
period of healing will be buried in the wid- 
ened distal portion of the diaphysis. 
Occasionally several of these buried or 
partially buried lines of calcification may 
be seen, indicating as many attempts at 
healing, with relapse (Fig. 1). 

Wimberger® found that in rachitic chil- 
dren, for a short time after the appearance 
of roentgen signs in the tibia, growth was 
slower and in winter the curve of bone 
growth definitely fell below that of the 
normal winter growth. In beginning heal- 
ing in ine the growth curve was con- 
siderably steeper than the normal. Growth 
suffered no loss because of infantile 
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Hic. 1. Illustrates the relapsing type of rickets. 
Several distinct lines, representing new zones of 
temporary calcification, can be seen near the dia- 
physeal extremities. 


rickets. The steep ascent of the spring 
growth he believes can be conceived as a 
peculiarity of the rachitic convalescence. 


In the short bones and in the epiphyseal 
centers changes analogous to those in the 
diaphyseal ends take place. The epiphys- 

eal center is irregularly defined, the same 
aberrant proliferation of the cartilage, 
especially the columnar cartilage, occurs, 
and areas of rachitic osteoid tissue can be 
found. The flat bones show analogous 
changes but’ Somewhat modified by their 
own special manner of ossification (Mar- 
fan). In the bones derived from connective 
tissue, as those of the cranial vault (mem- 
branous bones), an abnormal vasculariza- 
tion and an excessive proliferation of the 
bone marrow occur. This is found in the 
initial stage around the points of ossifica- 
tion and under the periosteum. As a 
result the bone has a swollen and decalci- 
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hed appearance. In the stage of fully 
developed rickets the marrow becomes fi- 
broid, as in the long bones, the trabecular 
framework is thinned and is covered with 
rachitic osteoid tissue which is soft and 
partially decalcified. This tissue forms 
abundantly under the periosteum, and in 
the skull the frontal and parietal bones are 
most affected. This causes the characteris- 
tic bosses during the period of repair and 
healing. Marfan! believes mechanical 
factors such as the weight of the child 
lying on his back or habitually on the right 
side, accentuate the rachitic deformities of 
the skull. The arrest of normal ossification 
prevents the closure of the sutures and the 
fontanels within the normal time limits. 


ROENTGEN APPEARANCE OF NORMAL 
LONG BONES 


In describing the roentgen appearance of 
a normal long bone a clear nomenclature is 
essential which permits no confusion of 
terms. For this reason the term epiphyseal 
line will not be used but instead the ex- 
tremity of the diaphysis will be designated 
as the diaphyso-epiphyseal junction. The 
sharp line of demarcation found on the 


roentgenogram at the end of the diaphysis, 

usually about 5 mm. in width, a appears as a 
single line of slightly greater intensity than 
the rest of the shaft. If the roentgenogram 
shows sharp definition the line may appear 
double, due to the projection on the film of 
the boundary of the flat surface of the end 
of the diaphysis. The sharply defined por- 
tions of the line or double line correspond 
to the zone of temporary calcification. This 
represents on the film the limit of advanc- 
ing ossification. It may be convex toward 
the joint, as at the lower end of the hu- 
merus, or concave, as at the lower end of 
the femur. The diaphysis shows the thick 
wall of cortex on either side in its middle 
portion, and the cortex becomes thinned 
out until, at the diaphyseal extremities, it 
persists only as a thin line. The marrow 
cavity lies between the walls of the cortex, 
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and at the ends of the diaphysis it is 
traversed by the regular network of fine 
lines, the trabeculie oF the spongy bone. 
The periosteum is not visible in spongy 
bone. 

In the roentgenograms of normal bone, 
density 1s determined (Weech and Smith)?! 
by the calcified intercellular matrix and the 
calcified trabeculae. This fact is illustrated 
by the new line which is formed when 
rickets begins to heal, and is even better 
illustrated by the broad dense band which 
occurs in early congenital syphilis. They 
found that these areas in the roentgeno- 
gram, when compared with histological 
sections, showed that in each instance the 
density was due to the calcified intercellu- 
lar substance. 

The resting and proliferating cartilage of 
the epiphysis is not usually seen in the 
roentgenogram. The normal center of os- 
sification, after it has made its appearance, 
has the same sharply defined border as has 
the extremity of the shaft. In roentgeno- 
grams showing excellent soft part detail a 
faint outline of the cartilage is sometimes 
visible. In lateral views of the knee joint 
the border of the lower epiphysis of the 
femur has a denser appearance than in the 
anteroposterior projection due to the thick- 
ness of the condyles. 


ROENTGEN CHANGES 


Rickets, when  roentgenographically 
studied, is a disease which can be divided 
into several types. Thus there are the ac- 
tive and passive forms described by Wim- 
berger,” the Manchette (cuff) type and the 
Becher (beaker) type of Gottche,® and the 
type described by Lovett! which is the 
usual manifestation of the disease but 
which at times may assume a more severe 
form. To a certain extent these types over- 
lap and different names in some instgnces 
have been applied to the same diced al 
tions. 

Wimberger® describes two thes of 
florid rickets, the active and the passive. 
The former is usually found in severe cases, 
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the child lying on his back and not moving 
the extremities. The active type is found in 
those children who show, in spite of their 
illness, a good state of nutrition and good 
bodily activity. In the passive type the 
zone of temporary calcification is thinned 
out to a marked degree, and shows a frayed 
out appearance of its edge. This is due to 
the half calcified trabeculae which can be 
traced into the resting cartilage of the ep- 
iphysis. The zone of temporary calcification 
no longer has a dense homogeneous, 


calcified appearance. None of the so-called 
cupping is present. The spongy bone shows 
a wide-meshed omit Wess be- 
lieves that the conditions determining the 
development of this roentgen type appear 
to be concerned with the general functional 
development of the child, since it is found 
under conditions of both good and bad 
nutrition. While usually found in the 
severe Cases, it may sometimes occur in 
those of only moderate severity. 

The active type is characterized by the 
well-known cupping of the ends of the di- 
aphyses. Since this type is found in children 
showing a good state of nutrition and much 
bodily and mental activity, the degree of 
skeletal change is often underestimated 
until revealed by the roentgen ray. Wim- 
berger has observed the cup-shaped form 
in children who can crawl and walk, that is, 
in children whose skeleton has been sub- 
jected to mechanical strain before the on- 
set of rickets. In the active type the cup- 
ping is most distinct at the distal ends of 
the radius, ulna and tibia, and the proximal 
and distal ends of the fibula. In the cases 
of this series the cupping has also been fre- 
quently observed in the distal end of the 
femur. Wimberger’s observation that even 
in the most severe cases the distal end of 
the humerus always remains convex has 
beep confirmed by this study. He has seen 
on in which the passive form developed 
into the active after increase of bodily exer- 
cise. YIransition forms between these two 
general types occur. 

In the cupped form, faint shadows can be 
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seen running longitudinally from the dia- 


physeal end into the cartilage of the ep- 
iphysis, which are due to trabeculae which 
still retain some calcium and, according to 
the duration of the disease, to the calcified 
remains of the old zone of temporary 
calcification. The excessive cell prolifera- 
tion and division of the proliferating car- 
tilage of the epiphysis, due to the rachitic 
process, cast no shadow. Thus, if the bone 
is actually increased in length, the shadow 
of the diaphysis remains unaltered at the 
length it had attained before the onset of 
the disease. In histological sections the 
edge of the cupped area is shown as a semi- 
circular envelope which is believed by 
Wimberger to be due to the calcium 
protective law of Erdheim. The limited 
amount of calcium in the rachitic bone is 
deposited at its periphery, since the long 
bones suffer the greatest strain at the pe- 
riphery. The calcium selects for its site of 
deposition from the large amount of 
osteoid tissue, the site which offers the 
greatest available strength resulting from 
its deposition. The cupping is thus ex- 
plained on a mechanical basis. 

The Manchette (cuff) form described by 
Gottche' is usually the less severe form of 
the disease, and this type never shows 
cupping. As healing progresses the osteoid 
tissue becomes denser and finally a dense 
homogeneous band appears at the end of 
the diaphysis very much resembling a cuff. 
When this appears Gottche considers the 
bone is fully healed. The interval between 
the reappearance of the zone of temporary 
calcification and the appearance of the cuff 
shadow represents the time necessary for 
complete healing and can be determined by 
serial roentgenograms at intervals of two 
weeks or less. 

The Becher (beaker) form is the cupped 
form, or apparently ie tive ear 
Wimberger. Göttche considers this type a 
compensatory result of bodily activity and 
strain. Thus, he has never observed the 
beaker form in cases where there has been 
great loss of calcium with poor nutrition 
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and consequent loss of strength. He found 
it, for the most part, in children whose 
bones were not subjected to great calcium 
loss and more frequently in older than in 
younger children. 

Lovett! divided the usual type of rickets 
into three roentgen stages. In the first 
stage a frayed-out appearance of the ends 
Ti diaphyses can be seen, the diaphysis 
contains less lime than normal, but no 
deformities are present. The epiphyses cast 
either faint shadows or are completely 
invisible, the center of ossification is small 
or absent and at times may seem to be 
multiple if present. The whole joint is 
surrounded by a hazy cloud. In the more 
severe type which he mentions, in addition 
to all the changes of the usual type, ex- 
treme bone atrophy and multiple fractures 
occur. 

In the second stage the ends of the di- 

eet lt a 
aphyses, where the strain 1s the greatest, 
begin to broaden, the shaft begins to cast a 
more definite shadow, longitudinal streak- 
ing of the region next to the epiphysis can 
be noted, and a transverse homogeneous 
area one-fourth to one-half inch in width 
can be seen immediately behind the line of 
demarcation of the diaphyseal end on the 
shaft side. The shadow of the epiphysis 
becomes better defined, and the epiphyseal 
center shows a more mottléd appearance. 
In the late second stage he states that a 
‘white line” appears, similar to the “white 
line” of infantile scurvy, the shaft shows 
thickening on the concave side, and instead 
of smooth homogeneous bone, an irregular 
shadow structure appears which he calls 
“chambering of the interior of the bone.” 

This second stage in reality marks the 
beginning of healing but Lovett’s descrip- 
tion was not expressed in histological 
terms. The sign of a beginning sharp de- 
marcation of the diaphyseal end is evi- 
dently the reappearance of the zone of 
temporary calcification, and as its reforma- 
tion in the reparative process proceeds, the 
dense line which he states is similar to the 
“white line” of scurvy is the result, inas- 
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much as it becomes progressively wider 
and denser. 4 

In the third stage all bone shadows show 
better definition, and the clouded condition 
about the joints has cleared away. The 
“white line?” becomes more pronounced, 
the thickening on the concavity of the 
rachitic curves becomes greater, the deposi- 
tion of lime salts continues and the entire 
shaft ultimately has the appearance of 
dense bone. The epiphyseal center resumes 
its normal contour and normal shadow 
density and the mottling disappears. 

It will thus be seen that the descriptions 
of the various forms of rickets by these 
three authors overlap to a certain extent. 
The purpose of this paper is to separate and 
clarify these types so as to make the resul- 
tant classification of the greatest practical 
value to the roentgenologist. The criteria 
which constitute the most practical value 
for him today probably are: (1) the recog- 
nition of the beginning of healing, and (2) 
the recognition of the fully healed stage. 
Göttche’s statement of the necessity of 
serial roentgenograms must be emphasized 
again. Both are necessary for the accurate 
observation of the course of healing as 
affected by the one particular therapeutic 
agent which may be employed by the pe- 
diatrician. The recognition of the second is 
essential in aiding the orthopedic surgeon 
to determine the proper time for operative 
intervention, osteotomy, osteoclasis, etc., 
for the correction of deformities. The 
classification is based on a first stage cover- 
ing the period from the onset of beginning 
skeletal changes on the roentgenogram to 
the first sign of the reappearance of the 
zone of temporary calcification, in other 
words, the first roentgen sign of healing. 
The second stage includes the healing inter- 
val from the reappearance of the zone of 
temporary calcification to the dense hpne 
stage, which is the stage of complete heal- 
ing. The third stage (of complete hęgling) 
might be termed the stage of residufil de- 
formities in those cases which, in previous 
stages, have developed the characteristic 
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deformities of rickets. This is the proper 
time for osteotomy, etc. In the mild cases 
(Fig. 8) there is only increased density of 
bone with a broad, wide, dense zone of 
temporary calcification without any of the 
usual deformities. If serial roentgenograms 
are to be used to check the effect of any 
particular method of treatment, cases 
should not be used which show, on their 
first roentgen examination, the reappear- 
ance of the zone of temporary calcification. 
As healing has already begun in these cases 
the effect of the treatment used cannot, of 
course, be accurately gauged. 

Primarily, two types of rickets must be 
recognized. The first or the passive type of 
Wimberger ete pping of the di- 
aphyses throughout its course. This type 
includes both mild and severe cases. The 
former show few roentgen signs and might 
be called non-florid rickets. When healed, 
both the mild and severe cases show either 
distinctly or, at least suggestively, a re- 
semblance to the Manchette or cuff type of 
Gottche. The second type, the active_of 
Wimberger, the beaker of Gottche and that 
described by Lovett in his classification, 
shows either a frank broadening of the 
diaphyseal ends or a varying tendency 
to this characteristic throughout the course 
of the disease. There may be cases of the 
first or non-cupped form which, in the early 
stage, as observed by Wimberger, later 
develop into the second or beaker type 
because of increased bodily and muscular 
activity. These roentgenographic stages 
do not correspond to any three distinct 
clinical stages nor can they be absolutely 
compared to the three histological stages 
of Marfan. Often the actual diagnosis 
must be made on clinical signs with an en- 
tire lack of any noticeable changes in the 
roentgenograms of the long bones (Gott- 
che) (Chick). 

First Stage, Passive Type. The diaphysis 
shows a a diminution in lime content, 
often häving a streaked appearance and 
the zone of temporary calcification grad- 
ually disappears, depending on the sever- 
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ity of the disease process. Fine, thin shad- 
ows can be seen running out from the 
thin, broken line of the disappearing zone 
of temporary calcification into the resting 
cartilage of the epiphysis, which are due to 
half calcified trabeculae (Wimberger). No 
deformities are present. The cortex of the 
shaft gradually develops an atrophic ap- 
pearance, showing varying degrees of thin- 
ning. In severe cases multiple fractures are. 
found. No cupping of the diaphyses can be 
seen. Periosteal proliferation and thicken- 
ing are occasional findings. 

In the epiphysis, in roentgenograms 
showing excellent detail of the soft parts, 
an increased width and opacity of the pro- 
liferating and resting cartilage can be 
detected. Faint or moth-eaten outlines of 
the epiphyseal centers of ossification are 
present, provided they have already ap- 
peared. The distinct limiting border of the’ 
center may be entirely absent and the nu- 
cleus may appear only as a faint haze, in 
marked contrast to its ring appearance in 
infantile scurvy. Plaut concludes that in 
mild infantile rickets the epiphyseal centers 
appear on the roentgenogram without 
visible delay. In moderately severe or very 
severe rickets no new epiphyseal centers 
appear on the roentgenogram. They are, 
however, actually laid down as can be 
demonstrated histologically but, owing to 
deficient calcification, they remain invisible 
until healing sets in. If roentgen examina- 
tions are made after repair, when calcium 
deposition has begun, epiphyseal centers 
are shown of such size as to indicate their 
previous existence for several months. In 
very acute rickets Plaut noted that visible 
centers became invisible, owing to loss of 
calcium. Only in acute cases accompanied 
by severe disturbance of bodily develop- 
ment could he find an actual delay in the 
development of the centers, and in these 
cases he noted that much delayed puncti- 
form centers appeared in contradistinction 
to the sudden appearance of the large cen- 
ters mentioned above (Fig. 2). 

Mild cases show these changes but to a 
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less marked degree. There is often no 
streaked appearance of the shaft, the atro- 
phy is scarcely, if at all, noticeable, the 





Fic. 2. Pathological fracture of the left femur. Note 
the thin frayed-out appearance of the zone of 
temporary calcification of the lower end of the 
diaphysis of the left femur. The resting cartilage 
of the lower epiphysis is swollen and enlarged, and 
the epiphyseal center is scarcely visible. The 
rachitic process in the left femur is in the first 
stage, passive type. The right femur and tibia 
show signs of less severe rickets. The epiphyseal 
centers are visible. Early signs of cupping of the 
diaphyseal extremities can be seen. 


zone of temporary calcification never 
completely disappears and.roentgen signs 
are in some cases found only with difficulty. 


First Stage, Active Type. In the active 
type the changes of the passive type are 
found but in addition cupping appears very 
early in the onset of the disease. Cases may 
pass from the passive to the active type, as 
has been shown by Wimberger (Fig. 3). In 
the series of cases on which this study is 
based a large proportion, when first ex- 
amined, showed definite cupping of the 
diaphyseal ends, without any perceptible 
signs of healing. Obviously it is impossible 
to say whether these cases in the period 
before roentgen observation were really 
cases of the passive or non-cupped type. 
No definite answer can be given to the 
question whether all cases at first are of the 
passive type. Since so many cases are 
examined for the first time with definite 
cupping present, it seems most practical to 
include for classification purposes a first 
stage of the active type. 
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Second Stage, Passive T ype. Period of 
Repair. In the passive type the zone of 
temporary calcification, as it reappears, is 
at first faint but later becomes wider and 
denser. Between this and the site where the 
old zone of temporary calcification existed, 
is a layer of homogeneous appearing bone, 
containing less calcium, of varying width, 
which is caused by the osteoid layer of 
bone. As repair proceeds this gradually 
assumes a denser appearance. Géottche® 
considers a rachitic bone as healed when 
the new shaft end attains its usual fine 
construction which gives it a definite 
contrast to the coarser structure of the 





Hic. 3. Illustrates the transition from the passive to 
the active type, first stage. The lower extremities 
of the diaphyses of the femurs show no cupping 
while those of the tibia show slight widening. 
Beginning curvature of the diaphyses of the tibias 
is also present. Faint lines, evidently dudyto new 
zones of temporary calcification, are shown at the 
lower diaphyseal ends of the femurs, bug are not 
visible in the tibias, thus showing that id rachitic 
process in the femurs has developed into the 
second stage. 
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Fic. 4. New zones of temporary calcification have 
been formed about the epiphyseal centers of the 
heads of the femurs, encircling the osteoid layers 
of bone. 


spongiosa and appears on the roentgeno- 
gram as a cuff at the end of the bone. He 
states that the reappearance of the zone of 
temporary calcification is often missed and 
recommends that serial roentgen examina- 
tions be made at one week intervals in 
order not to overlook its reappearance. He 
also has noted a disappearance a second 
time of the zone of temporary calcification, 
when calcium deposition apparently was 
slow in the healing process. Thus, no 
absolute statement can be made that the 
healing process will always be continuous 
until fully complete. 

The time of reappearance of the epiphys- 
eal centers depends on the severity of the 
rachitic process. In many cases the new 
zone of temporary calcification can be seen 
encircling an osteoid layer of bone just as 
in the diaphyseal ends (Fig. 4). The moth- 
eaten appearance of the centers becomes 
more homogeneous and ultimately the 
bone regains its normal structure. It seems 
that the osteoid zone of the epiphyseal 
center usually calcifies at the same rate as 
the analogous layer in the shaft. 

In the active or beaker form healing 
proceeds with the filling of the cupped end 
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from the bottom to the top of the cup by 
calcium deposition. Göttche states that in ‘ 
this form the formation of a new zone of 
temporary calcification often cannot be 
detected. In patients where the cupping 1s 
not marked this has been noted in my series 
of cases. He often found the most marked 
beaker form in children who were less 
severely affected clinically by the disease. 
In the most severe cases he never found if, 
thus proving, he believes, the static and 
mechanical basis for the cupping. He also 
found it more often in older children. The 
beaker form is the result of a compensatory 
bone growth and occurs in most marked 
degree in bones where such a compensatory 
effort 1s possible. 

Second Stage, Active Type, In the active 
form the osteoid layer appears as in the 
passive form. In addition coarse lines and 





Fic. 5. Second stage, active type. Note the new 
zones of temporary calcification at the diaphyseal 
extremities of the radius and ulna, with faint 
osteoid layers of bone between them and the 
original zones of temporary calcification. 





Fic. 6. Second stage, active type. The osteoid zones 
are more prominent than those shown in Figure 
5. The epiphyseal centers are still hazy and in- 
distinctly outlined. 


striations appear in the spongiosa on the 
shaft side of the osteoid layer. Small cystic 
areas can be found, and this appearance 
has been called by Lovett chambering of 
the shaft. Deformities with thickening of 
the cortex on the concavity of the curve are 
common (Figs. 5, 6 and 7). 

The epiphyseal centers, in addition to 
the changes described in the passive form, 
seem to broaden to meet the widened 
diaphyseal ends. Some show large rarefied 
areas which are slow in filling in with cal- 
cium. The diaphyso-epiphyseal margin 
often assumes a crescentic shape and in 
other cases shows a wavy appearance. 

Third Stage, Passive and Active Types. 
The third stage in both types, passive and 
active, shows the dense, almost eburnated 
appearance of the cortex of the long bones 
so easily recognizable on the roentgeno- 
gram. The zone of temporary calcification 
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is often very thick, broad and dense. 
Transverse striations, thin fine lines run- 
ning transversely across the diaphysis at 
varying intervals from its ends are often 
found. These are not pathognomonic of 
healed rickets but are the result of any 
disease which at some time has arrested 
bone growth. The residual deformities 
which are found show curves with dense, 
white, thickened cortex on the concavity of 
the curves (Fig. 8). 

In reviewing the cases of this series 
several which were in the third stage 
showed fragmentation of bone along the 
inner border of the lower epiphyseal center 
of the femur, at the lower inner border of 





Fic. 7. Second stage, active type. Smooth homo- 
geneous bands are visible at the diaphyseal ex- 
tremities, due to more advanced calcification of 
the osteoid zones. The new zones of temporary 
calcification are wide and dense, while Me old 
zones are faintly visible, forming the boundaries 
of the osteoid zones on the diaphyseal sides. The 
coarse trabeculae of the shafts stand oat promi- 
nently in contrast to the smooth homogeneous 
appearance of the osteoid zones. 
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Fic.8. Third stage, passive type. Note the slight 
genu valgum, the dense and wide zones of tem- 
porary calcification, and the faint transverse stria- 
tions. The latter are shown more distinctly in 
the lower ends of the diaphyses of the femurs. 


the diaphysis of the femur, at the inner 
border of the upper epiphyseal center of 
the tibia and at the upper and lower inner 
borders of the diaphysis of the tibia. The 
fragments as a rule were larger at the dia- 
physeal borders than were those along the 
inner borders of the epiphyseal centers. All 
these cases showed marked curved deform- 
ities with genu varum. No reference 
calling attention to this has been found in 
the literature. Its frequency strongly sug- 
gests that it 1s the result of the rachitic 
process. The fragmentation along the epi- 
physeal border has been noted in routine 
examgjnations of the knee joint for other 
cond#ions, as in one instance in an exami- 
nation, for a suspected tuberculous arthritis 
of the knee joint. In this case no other signs 
of old or healed rickets were found, nor 
were there any other changes in the bones 


Roentgen Diagnosis of Rickets 


481 





Vic. 9. Third stage, active type. The cortex on the 
concavity of the curves is wide and dense, typical 
of the third stage of complete healing. The occur- 
rence in two patients of fragmentation of the dia- 
physeal extremities and of the inner borders of the 
epiphyseal centers is also shown. 


of the knee joint. The child later did not 
develop tuberculous arthritis and the frag- 
mentation persisted during the entire time 
of observation (Fig. 9). 

The flat bones show changes which do 
not readily lend themselves to a division 
into definite stages of disease development 
and repair. In this series the scapula and 
the ilium were affected more often in the 
severe cases of both types., The bones 
present, in the fully developed stage, a 
streaked appearance, with marked loss of 
calcium. This was noted in the scapulae 
very often in cases which had marked de- 
formities of the chest. One severe case 
showed cystic areas along the borders of the 





Kic. 10. Note the rarefied, cystic areas along the 
lower inner border of the scapula, due to advanced 
rachitic chanve. 
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scapula (Fig. 10). During the stage of 
repair, surrounding osteoid zones appear 
and finally become dense and eburnated 
just as in the long bones. 

The tarsal and carpal bones show changes 
similar to those found in the epiphyseal 
centers. In the early stage of the disease 
they may assume a moth-eaten appearance 
with a loss of the surrounding zone of 
témporary calcification. In the second or 
healing stage the zone of temporary calcifi- 
cation reappears, and an osteoid zone simi- 
lar to that in the epiphyseal centers is often 
found. This gradually assumes the ap- 
pearance of normal bone, depending on the 
rate of healing. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis between rick- 
ets, infantile scurvy, congenital syphilis 
and the bone changes in acute leucemia 
have been discussed in a previous commun- 
ication. Further observation tends to 
confirm the belief that in cases of combined 
rickets and infantile scurvy the presence of 
the intact ring about the epiphyseal centers 
with a wavy and hazy, indistinct zone of 
temporary calcification at the end of the 
diaphysis, is a most trustworthy sign of the 
presence of infantile scurvy in combination 
with rickets. Occasionally a framework 
marrow zone due to the scorbutus may also 
show in a prominent fashion. As the scurvy 
heals the ring tends to become increasingly 
more prominent and wider. 

In chondrodystrophia foetalis, Lovett" 
states that the epiphyseal center 1s con- 
stant in maintaining its clearness and regu- 
larity of outline throughout the affection, 
and even though the ends of the diaphysis 
are broadened, the changes occurring in the 
areas of endochondral growth in rickets 
make the differentiation clear from chon- 
drodystrophic deformities which present 
comparatively uniform densities on the 
roentgenogram. 

In osteogenesis imperfecta congenita 
(Schinz?) the peculiar gnarled and stunted 
diaphyses with multiple fractures, most 
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often occurring in the new-bern infant or in 
infants of several months of age, present a 
roentgen picture that is unmistakable. 
One case of the tarda form (Schinz) which 
has been under observation at the Chil- 
dren’s Hospital for two years has shown 
throughout the long bones a uniform degree 
of extreme atrophy with no characteristic 
signs except for occasional transverse 
striations. This atrophy does not resemble 
rickets in any way or form. 

Osteomalacia. According to Looser 
(Schinz!’), osteomalacia is adult rickets, 
and cases of late rickets which are not 
healed by the twentieth year progress into 
cases of adult osteomalacia. If this is true 
there 1s no necessity for any attempted 
differentiation from infantile rickets. How- 
ever, Blank and Graves! have lately repor- 
ted cases of postinfantile rickets occurring 
in children from three to six years of age. 
They conclude that rickets is by no means 
uncommon in early childhood after the 
age of three years and before adolescence, 
and that the existence of bone defects 
characteristic of osteomalacia in children 
ranging from three and a half to six years of 
age tends to prove that osteomalacia is a 
disease of childhood as well as of later age 
periods. Their observations suggest that 
there may be no dividing line between the 
two conditions. Their diagnosis of osteo- 
malacia in the reported cases was based 
upon rarefaction in the diaphyses of the 
long bones which had progressed to a stage 
too advanced to be explained by infantile 
rickets of the ordinary type. Jones and 
Lovett!® believe that true idiopathic osteo- 
malacia in a serious form occurs in children 
and 1s distinct from rickets in the absence 
of epiphyseal changes characteristic of the 
latter disease. Hutchison and Stapleton® 
saw no justification for the separation be- 
tween rickets and osteomalacia and gated 
that the conditions are the same and řepre- 
sent rickets at different ages. Blank and 
Graves base their diagnosis of osteomalacia 
on a cystic appearance of the diaphysis in 
the roentgenogram, due to a replacement 
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of the bony gissue within the medullary 
spaces by soft and friable osteoid tissue 
lacking in lime salts. They admit that the 
existence of osteomalacia in childhood has 
been questioned, and its occurrence, if it 
does occur in children, must be rare. 
None of the cases studied in this series 
seemed to present a picture of osteomalacia 
such as occurred in those reported by Blank 
and Graves. 
SUMMARY 


The roentgen changes in infantile rickets 
as shown in the long bones can be divided 
into two main types, the first showing no 
cupping of the diaphyseal ends, the second 
showing cupping as the distinguishing 
characteristic. The cupping can be ex- 
plained on a mechanical basis. The first 
type is further subdivided into mild and 
more severe roentgen manifestations. The 
second type is the more usual form. 

Roentgen signs are lacking in a certain 
number of cases early in the disease and the 
diagnosis must be made on clinical signs. 
A Harrison’s groove, a mild rachitic rosary, 
and laxity and lateral mobility of the knee 
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joints are clinical signs that are frequently 
present, while no roentgen evidence can be 
found when the patient is examined. 


Serial roentgenograms are very useful 
and are absolutely necessary to check the 
effect on healing of any one particular 
therapeutic agent. If the recognition of a 
specific therapeutic effect is desired, no 
case should be used which on its first 
examination shows the formation of the 
new zone of temporary calcification. 


A classification of these two types into 
stages showing the roentgen sequence of 
the disease process is useful for such obser- 
vation and also for the determination of the 
proper time for operative intervention, as 
has been stressed by Lovett. 


Fragmentation of the inner borders ot 
the lower epiphyseal center of the femur 
and of the lower, inner border of the di- 
aphysis of the femur, and of the upper 
epiphyseal center and the upper and lower 
inner borders of the diaphysis of the tibia, 
occurred with sufficient frequency in the 
cases studied, to suggest that this 1s an 
end-result of the rachitic process. 
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DISCUSSION 


Dr. E: C. Voer, Boston. Dr. Bromer’s 
paper was so complete that I have nothing to 
add in the way of roentgen diagnosis of uncom- 
plicated rickets. However, I have been asked 
not infrequently what sort of picture we get 
when rickets and scurvy are both present in the 
same patient. In my experience it is very un- 
common to find the two combined. I do not see 
how they can develop simultaneously for scurvy 
causes an arrest of bone growth and rickets 
develops only in growing bone. 

The chief characteristics of active scurvy as 
seen on the roentgenogram are: a narrow dense 
line at the ends of the diaphyses, lipping of the 
margins and a zone of diminished density just 
proximal. The cortices are described as ground 
glass in appearance. The epiphyseal line is not 
increased in width but the epiphyseal centers 
are halo-like due to a dense zone around the 
margins. 

The picture of active rickets is just the oppo- 
site. The ends of the diaphyses are indistinct 
and the epiphyseal line appears to be increased 
in width due to the growth of osteoid tissue 
which does not contain calcium. The epiphys- 
eal centers are faintly outlined in counter- 
distinction to the dense line around the periph- 
ery seen in scurvy. The bones in general are 
poor in calcium and the trabeculations stand 
out prominently. 


Consider then the result, 1f we superimposed 
the picture of scurvy over that of rickets. It is al- 
most like imposing black on white or vice versa. 

It is my opinion that a patient with rickets 
does occasionally later develop scurvy, although 
in my experience this is a very unusual occur- 
rence and with the development of scurvy the 
rickets tends to heal. 

Dr. Bromer (closing). The combination of 
scurvy and rickets, as Dr. Vogt mentioned, cer- 
tainly occurs. I am not prepared to say how 
frequently it is found. I feel that the presence of 
an intact ring shadow about the epiphyseal cen- 
ter when combined with the evidence of rickets 
in the shaft, means that the patient has scurvy, 
coincident with the rickets. What Dr. Vogt has 
said is perfectly true. In scurvy, a decreased 
blood supply is found in the diaphyseal ends, 
the endochondral areas, and on the other hand 
in rickets there is an increased vascularization 
in the same areas. Which is going to predomin- 
ate? While the changes in the epiphyseal center 
and the endochondral areas in the shaft are 
analogous, yet I think they do not proceed, as I 
attempted to show, at the same rate. Why this 
occurs, I cannot explain. It is possible that in 
the epiphyseal center, especially in the healing 
stages of scurvy, there is more chance for the 
scorbutic process to predominate and to oblit- 
erate the rachitic process. 
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SOME OF THE DEFORMING BONE DISEASES 
OF ADOLESCENCE* 


By A, 


L. GRAY, M.D. 


McGuire Clinic 


RICHMOND, VIRGINIA 


SHALL not attempt to deal with the 

well-known systemic dyscrasias_ re- 
sulting in general bone involvement but 
shall confine my subject to a few of those 
disturbances that manifest themselves in 
more or less localized areas. I have grouped 
them because there 1s a certain similarity 
in that they occur usually in the latter 
half of the first decade and in the second 
decade of life, their etiology and pathology 
are obscure and, while they are usually 
referred to as inflammatory conditions, no 
definite organism has been isolated, and 
they finally manifest themselves chiefly as 
nutritional disturbances resulting in more 
or less disabling anatomical deformities. 

Unfortunately, I think, practically all 
of them are called by the names of those 
who were first to report them, which con- 
veys no impression of the existing ana- 
tomical or pathological conditions. 

1. One of the most recent of these mala- 
dies to be recognized as an entity is an 
osteochondritis of the bodies of the verte- 
brae, which has been described by Scheuer- 
mann,’ Calvé,’ and others. This condition, 
known as Calvé’s disease, occurs 1n children 
in the first decade and manifests itself in 
a flattening of the vertebral bodies in their 
vertical dimension often resulting in the 
center of the bodies becoming wedge- 
shaped and a condition of “round back,” 
or 1f the involvement 1s confined to one or 
two of the vertebrae, a distinct kyphosis 
may be present. Concerning the nature of 
this and allied conditions several articles 
by Buchman!” have recently been pub- 
lished. He differentiates this from epiphy- 
sitis, but thinks that the latter is a later 
stage of the same general condition. In 
vertebfal epiphysitis, usually called Scheu- 


ermann’s disease, which does not appear 
until after about the twelfth year, when the 
epiphyses begin to ossify, the epiphyses 
show irregular development, which gives 
to the articular surfaces of the bodies a 
scooped-out or notched appearance quite 
characteristic in the roentgenogram (Fig. 
1). This condition has probably been fre- 
quently overlooked, but its presence will 
doubtless account for many cases of spinal 
deformity that have been attributed to 
tuberculous lesions, achondroplasia or com- 
pression fractures. It is probable that the 
flattening and wedge-shaped formation 
seen in one or more vertebral bodies and 
attributed to achondroplasia, in the ab- 
sence of other manifestations of achondro- 





FIG: I. 
ease). 


Vertebral epiphysitis (Scheuermann’s dis- 
Lateral view. 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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plastic development, have been due in 
reality to vertebral osteochondritis. 

The diagnosis of Calvé’s disease or of 
Scheuermann’s disease from tuberculous 
spondylitis can usually be made by the 
absence in the former of foci of bone de- 
struction within the ossified nucleus or of a 
progressive surface erosion with oblitera- 
tion of the joint space and collapse of the 
adjacent vertebrae, or of a paravertebral 
thickening so common in the well-estab- 
lished case or the destruction of the inter- 
vertebral disc in tuberculous disease of the 
cartilage, and especially the absence of 
positive bovine tuberculin reactions. The 
diferentiation between the deformity due 
to compression fracture may, when the 
compression is slight, be quite difficult, 
but the history of the trauma, the patient’s 
previous condition, the condensation of the 
cancellous bone usually seen 1n compres- 
sion, the lateral spreading and a jagged 
irregularity of the articular surface in 
fracture as compared with the smooth 





ic. 2. 


Slipping epiphysis—acquired coxa vara. 
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Fic. 3. Slipping epiphysis, unrecognized and not 
treated. Note condition of coxa vara. 


notched surface seen in epiphysitis will 
usually serve to establish a diagnosis. 

2. Separation of the head epiphysis of 
the femur! or “‘slipping epiphysis’’ 1s 
thought to be due to a subacute or chronic 
epiphysitis, though many authorities claim 
it is due to unrecognized trauma alone. 
The condition usually occurs in the first 
half of the second decade and is found 
especially in the too rapidly growing child 
who has a tendency to obesity. It develops 
gradually and is to be definitely distin- 
guished from an immediate traumatic 
epiphyseal separation. The earliest appear- 
ance is a slight broadening of the epiphyseal 
line due to lime salt absorption. There 
may also be a slight clouding of the epiphys- 
eal line (Figs. 2 and 3). It is exceedingly 
difficult to recognize the condition in this 
stage and it can be done only by compari- 
son with the normal. 

3. Ostéochondritis deformans juvgnilis 
coxae, usually called Legg’s disease, 
Perthes’ disease or Legg-Perthes’ disease, 
occurs in rapidly growing children without 
definite history of injury or infection, es- 
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Fic. 4. Legg-Perthes’ disease—common type. 
4 gy 
f 


(Courtesy of Dr. V. W. Archer.) 


pecially in males between seven and twelve 
years of age. The condition is recognized 
by roentgen examination only, after de- 
formity begins or when there is a fairly 
well-marked decalcification of the head 
epiphysis of the femur. The head epiphysis 
appears flattened on its upper aspect as if 
pressure had been made upon a mass of 
dough; the neck may be broadened and a 


coxa vara may result. The contour of the 
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Fic. 6. Legg-Perthes’ disease—fragmenting type. 


(Courtesy of Dr. V. W. Archer.) 


epiphysis 1s usually smooth though often 
the epiphysis 1s divided. When this occurs 
it may be difficult to differentiate between 
l.egg-Perthes’ disease and a tuberculous 
epiphysitis. In the former condition, how- 
ever, the joint space does not present 
clouding and there is no material narrowing 


of the interval between thé bony factors 





Fic. 5.@Legg-Perthes’ disease—common type. Case 


progressed to marked deformity. 


Dr. V. W. Archer.) 


(Courtesy of 


lic. 7. Legg-Perthes’ disease—bilateral fragmenting 
type. (Courtesy of Dr. V. W. Archer.) 
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disease showing apparent 
(Courtesy 


Kic. 8. Legg-Perthes’ 
independent acetabular involvement. 


of Dr. V. W. Archer.) 


composing the joint, differing in this re- 
spect from the tuberculous hip. If the 
acetabulum presents any change at all, 
it usually occurs late and is generally 
explained as the result of mechanical dis- 
tortion from pressure of the deformed 
femoral head (Figs. 4, 5, 6, 7 and Io). 

There are, however, some who hold the 
opinion that there is sometimes an involve- 
ment of the acetabulum that cannot be 
explained as a secondary result of the 
deformity in the femoral head. They con- 
sider the condition a primary or concomi- 
tant involvement due to the same indefinite 
causes and classify it also as Legg-Perthes’ 
disease. 





Acetabular softening with no involvement 
No other evidence of hip disease. 
Perthes’ disease? 


FIG. g; 
of femoral head. 
Is this acetabular Legg- 
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unrecognized and 


disease, 


Fic. 10. Legg-Perthes’ 
not treated. 


In my own experience I have occasion- 
ally seen a softening and broadening of the 
acetabulum that did not present the usual 
evidences of atrophic arthritis and I am 
inclined to believe that a condition similar 
to that in the head epiphysis of Legg- 
Perthes’ disease does sometimes occur 
(Figs. 8 and 9). Whether it is identical in 
etiology and pathology remains yet to be 
determined. 


In order to obtain authoritative opinion 
in regard to the existence of such an 
entity, I sent out the following letter to 
seventeen of the leading orthopedists of 
America: 

It has been my observation and that of 
others with whom I have conferred that there 
is a condition of the acetabulum with or without 
involvement of the femoral head that is very 
similar to, if not identical with, the conditions 
found in the head of the femur in Legg-Perthes’ 
disease. 

I shall greatly appreciate it if you will give 
me your views on this subject and if you know 
of any proof of the identity of these w di 


`I shall be especially glad to have it 


I received replies from fifteen. Of these, 
seven stated that they had never seen 
acetabular involvement existing in such 
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form as to cause the impression that it was 
independent * of the distortion of the 
femoral head, while five asserted their 
belief in the occurrence of an acetabular 
softening similar to that seen in the head 
of the femur and not dependent upon the 
action of the malformed head. 
the replies were unsatisfactory in that no 
definite opinion was given. 


Quoting from the replies received: Dr. 
Royat Wuirman, New York: “I think there 
is a limited necrosis of the epiphysis of the head 
and that later changes in the acetabulum are 
in great part due to the incongruity of the joint 
caused by the deformity. 
the primary changes in the acetabulum are due 
to the same cause as those in the head, namely, 
disturbance of the blood supply.” 

Dr. Wittis C. CAmpBett, Memphis: “I fully 
agree with you regarding the changes in the 
acetabulum with and without Legg-Perthes’ 
disease. There is no reason whatever to as- 
sume that the same condition cannot workin 
the acetabulum.”’ 

Dr. Russet A. Hisss, New York: “Iam not 
familiar with any condition of the acetabulum 
such as occurs in Legg’s disease.” 

Dr. FREDERICK C. Kipner, Detroit: “I have 
several times noticed the acetabulum change 
which you mention. It has puzzled me pro- 
foundly but I have rather come to the con- 
clusion that it is a condition similar to Legg- 
Perthes’ disease, Köhler’s disease of the 
scaphoid,.ete..... have operated on two cases 
on the diagnosis of osteomyelitis. In the first 
case....1 found a staphylococcus osteo- 
myelitis which gradually healed up. In the 
second case, I found merely abnormal car- 
tilage, apparently degenerated in character, and 
softened, but not infected bone.” 

Dr. E. W. Ryerson, Chicago: “In several 
cases of Legg-Perthes’ disease I have seen a 
corresponding involvement but none that I can 
recall presented the lesion in the acetabulum 
alone.” 

Dr. ALBERT H. FREIBERG, Cincinnati: ‘I do 
not recollect ever seeing any condition in which 
a pr&mary change existed in the acetabulum 
whicl® I felt must be placed in this particular 
category.” 

Dr. M. Hoge, Atlanta: “I don’t think I 
remember ever having seen the acetabulum 
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It seems doubtful if 





Fie: FY. 
questra”’ 


“kissing se- 


Tuberculous coxitis showing 


of Phemister. 


involved without the head of the femur being 
involved. This might be possible, of course, 
but I am simply giving you my impression. 

Dr. FreD H. ALBEE, New York: “I have seen, 
I am sure, x-ray pathology of the acetabulum 
such as you speak of. I believe,it to be similar 
to Perthes’ disease.’ 

Dr. Wm. S. Barr, Baltimore: “I do not know 
of any authentic cases of Legg-Perthes’ disease 
beginning i in the acetabulum.’ 

Dr. ALLEN F. VosHELt, University, Va.:‘‘For 
some time I have felt that there was a condition 
in the acetabulum very similar to Perthes’ 
disease. This condition, I believe, may be 
primary in the acetabulum and secondary in 
the head of the femur or vice versa and, we 
have had one or two cases which seem to 
indicate a primary involvement of the ace- 
tabulum.”’ 

Dr. D. B. Puemisrer, Chicago, in his reply 
gives me unclaimed credit in his statement that 
hè wasinterested to learn that I had seen Legg- 
Perthes’ disease in the acetabulum. He writes, 
“I have not seen it but I have seen tuberculosis 
of the hip with what I describe as ‘kissing 
sequestra, in which case opposing areas of 
necrosis developed in the head and acetabulum” 
(Fig. 11). Dr. Phemister’s reply causes the 
inference that he believes that if acetabular 
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softening is present the case is more probably 
one of tuberculosis than a disturbance of cir- 
culation due to the same cause that gives us 
coxa plana. 

Dr. WiLLiam Tare Granam, Richmond: “I 
for some time held to the view that the condi- 
tion did not exist in the acetabulum either 
independent of the head or as a result of de- 
formity in the head; but I have had good 
reason to believe that cases have come under 
out observation where this condition was dis- 
tinctly present in the acetabulum even where 
the head was not involved.” 


While my efforts have brought neither 
positive nor negative proof I trust that 
they may arouse some interest in the sub- 
ject which may lead to more definite 
conclusions in the future. 

Smith® has reported a case presenting 
the appearance in the roentgenogram of a 
condition of the left capitellum similar to 
that found in the same patient who showed 
a typical osteochondritis deformans ju- 
venilis in the left hip. 

Lewin? reports a case of osteochondritis 
juvenilis in the head of the humerus in a 
child four years of age. 

4. Apophysitis of the anterior tibial 
tubercle, or ,Osgood-Schlatter’s disease, 
usually occurs in boys who are active in 
athletic exercises especially running and 
jumping and is usually attributed to 
trauma. My own belief is that it 1s most 
probably preceded by an infectious apoph- 





Tibial apophysitis (Osgood-Schlatter’s 


Fig. iż. 


disease). 
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Köhler’s disease. 


FIG. 13; 


ysitis, and the separation that is usually 
present is the result of added trauma which 
may be either slight and frequently re- 
peated or a single injury of greater severity. 
The apophysis is tender and the tissues 
overlying it are swollen. Roentgen ex- 
amination shows considerable bone ir- 
regularity appearing either as irregular 
ossification or a separation of at least a 
portion of the tubercle (Fig. 12). The 
symptoms usually subside as the tubercle 
develops, leaving it enlarged. In some 
instances recovery is greatly prolonged. 


5. Osteochondritis of the tarsal scaphoid, 
usually called Kohler’s disease, manifests 
itself as an abnormal development of the 
nucleus of the tarsal scaphoid resulting in 
flattening from before backward. The 
roentgen appearances are mottling, flat- 
tening of the nucleus, irregular and delayed 
development (Fig. 13). A more recently 
described deformity involving the head of 
the second metatarsal is probably an allied 
condition and since it also has been de- 
scribed by Kohler it has been known as 
Kohler’s second disease. 


I have omitted osteochondritis dissecans, 
Preiser’s disease of the carpal scaphoid, 
Kienbock’s disease of the semilunar and 
Kiimmell’s disease of the spine, all of which 
seem to be manifestations of the ame 
general condition of disturbed blood supply 
resulting from trauma. These are Wsually 
seen after the second decade and do not 
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rightfully belong to my subject. It r 
probable, however, that osteochondritis 
dissecans begins during adolescence, 


but is usually not discovered until adult 
life. 

| should like to report a case of absorp- 
tion of the bones of the forearm which oc- 
curred in a child and which seems to support 
Axhausen’s theory of atrophy of bone 


resulting from traumatic disturbance of 


the blood supply. 


M. V. H., white, female, aged three, fell 
July 2, 1922, while running, fracturing both 
bones of the forearm at the junction of the 
middle and distal thirds. The fractures were 
“set” and the forearm put up in splints. When 
the dressing was removed the position and 
alignment were found to be unsatisfactory 
and a corrective operation was performed 
September 13, 1922, freshening the surfaces 
and fastening them in position with chromic 
gut. Seven months later a roentgenogram 
showed atrophy of both distal fragments manı- 
festing itself in a general shrinking of the 
whole of both. This ‘shrinkage continued until 
there was a complete disappearance of the 





Fic. w. Case of M. V. H. Traumatic postoperative 
abs ea of the radius and ulna. Film six years 
after operation, showing considerable regeneration 
of the radius. Films made in the interim were not 
preserved. 


Bone Diseases of Adolescence 


491 





BIG: 1%. 
later. 


Same case as shown in Figure 14 one year 


distal fragment of the ulna, and almost total 
absorption of the lower end of the radius. A 
small triangular portion of the radius remained 
at the carpal end. A brace was applied and the 
case was watched, films being made at length- 
ening intervals, up to May 29, 1929. 

There has been an irregular growth of the 
bones above the fracture sites and the child 
seems well nourished and in perfect health. 
There was only slight restoratién of the radius 
up to July, 1927, but a film made in August, 
1928, showed a very marked regeneration of 
the radius (Fig. 14), which has continued up to 
the time of the last examination (Fig. 15). 
There has been no visible restoration of the 
lower end of the ulna except a small irregular 
line of ossification extending downward from 
the fracture site. 

An interesting point in the case is the fact 
that while under observation she fell again pro- 
ducing a “green stick” fracture of the upper 
fragment of the radius. This promptly healed 
by bony union leaving only a slight irregular- 
ity to mark the location of this fracture. 

The only explanation I have been able 
to elicit is that there was an injury to the 
blood vessels supplying the distal frag- 
ments, which resulted in absorption ac- 
cording to Axhausen’s idea. 

Treatment. The essential factor in the 
treatment of all these deforming lesions of 
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adolescence is to relieve the stress until 
well after the acute processes have sub- 
sided and regeneration of bone has pro- 
ceeded to an extent sufficient to withstand 
the weight or strain upon the involved 
area, thereby so far as possible preventing 
deformity. 

To this end, rest in bed, suitable dietary 
and other measures to promote healthy 
metabolism are especially indicated. When 
there are evidences of subsidence, as relief 
of pain, return of the temperature to not- 
mal if, as often occurs, there has been an 
elevation, suitable appliances may be used 
to enable the patient to become ambula- 
tory, and a gradual return to weight 
bearing or stress permitted, observing 
clinically and roentgenologically the ef- 
fects of the strain upon the diseased mem- 
ber. These measures are, of necessity, 
long drawn out and require much patience 


A. L. Gray 


May, 1930 


and endurance, but a matter of a few 
months or perhaps a year or More devoted 
to the prevention of deformity or restora- 
tion to normal is of little consequence 
when compared to a life long disability. 


SUMMARY 


It seems that in all the foregoing condi- 
tions the immediate cause of the de- 
formity resulting from the bone changes is 
deficient blood supply which may be caused 
by traumatism, infection involving the 
blood supply and, perhaps usually both 
of these factors in a greater or less degree. 
Osteochondritis or epiphysitis may involve 
the adolescent bone in any locality but is 
most frequent in those localities where 
greater stress is borne.* 

* I wish to acknowledge my indebtedness to the well-known 
orthopedists from whose letters I have quoted and to Drs. F. M. 


Hodges, William T. Graham, A. F. Voshell and V. W. Archer for 


the use of films of several of their cases. 
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DISCUSSION 


Dr. Henry K. Pancoast, Philadelphia. It 
is unfortunate that there are a large number 
of conditions known by various individuals’ 
names such as Freiberg’s so-called infraction, 
which it is not, Kéhler’s disease, apophysitis 
of the os calcis, Osgood-Sclatter’s disease, 
Legg-Perthes’ disease, and so on, all of which 
are probably more or less alike in their path- 
ology, and in which we have to use the names 
of many of the individuals in designation of 
them. Euphony requires this because the tech- 
nical names of the conditions are almost too 
long for use. 


There are two similar conditions in the spine 
which belong to two different age periods and 
for that reason I believe it is very much wiser 
to use technical names. Another reason is 
that it is dificult to remember which name 
belongs to which condition. Calvé’s disease 
which is the first one to occur, involves the 
early central epiphyseal centers of the bodies, 
corresponding to the diaphyses of the fong 
bones. Scheuermann’s disease is the s€cond 
one to occur and in the subsequent pegiod of 
development. We might very well apply, as 
has already been suggested in the literature on 
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one occasion, the term osteochondritis verte- 
brae, indicating ¢he first one juvenilis and the 
second one adolescens. These terms are much 
easier to remember as far as I am concerned 
than Calvé’s and Scheuermann’s diseases. 

In the adolescent type, or Scheuermann’s 
disease, the resulting deformity in the edges 
of the vertebral bodies may persist for some 
time in later life and may be mistaken for 
fractures or body crushes. We can usually get 
a history of some previous deformity of the 
spine or some disability of childhood to help 
us in our diagnosis. In Scheuermann’s disease 
the vertebral discs are preserved, whereas they 
are not preserved in a tuberculous disease of 
the spine. 

In Calvé’s disease one should not be too 
hasty in making a diagnosis in very young 
individuals for the reason that the epiphyseal 
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development of the vertebral body itself may 
to a certain extent resemble the deformity of 
this disease. Our attention has recently been 
called to the fact that the persistence of blood 
vessel channels in the anterior portions of the 
bodies of the vertebrae may also resemble 
the appearance of Calvé’s disease. 

In connection with the slipping of the epi- 
physis of the femoral head, it will usually be 
found in these cases that there is a history of 
slight trauma, and that this slight trauma iş 
very often preceded by a history of certain 
disability or pain or a limp, so that we prob- 
ably have both factors concerned in the slip- 
ping, and in aggravated cases I have seen a 
complete epiphyseal separation occur with very 
little trauma, certainly insufficient for a separa- 
tion to occur in a normal child. 


May, 


1930 


THE ROENTGEN DEMONSTRATION OF CALCIFIED 
FILARIA BANCROFTI IN HUMAN TISSUES” 


By F. W. O'CONNOR, M.R.C.S., 


ROSS GOLDEN, M.D., 


and HUGH AUCHINCLOSS, M.D. 


NEW YORK. CITY 


INTRODUCTION 


1 MANY tropical countries where the 
nematode worm, Fi/aria bancrofti, is 
indigenous amongst the native popula- 
tjon, the term “filariasis” 1s used to include 
a variety of clinical conditions which are 
believed by many workers to be attribut- 
able to the presence of the worm. The 
adult parasite in the human host lives in 
the lymphatic vessels and glands or in the 
connective tissues. It manifests its exist- 
ence either by the presence in the blood 
stream of embryo worms named micro- 
filariae, or by certain clinical phenomena. 

The transmission of the infection from 
man to man is by means of a mosquito, 
the species varying according to country. 
When the insect sucks blood from a per- 
son harboring microfilariae the parasites, 
on reaching the stomach, shed their en- 
veloping sheath and find their way to the 
thoracic muscles of the mosquito host. In 
this situation they lie between the muscle 
fibers and undergo considerable develop- 
ment. After a period varying according to 
climate but generally less than twenty- 
one days, the parasites migrate to the 
head and later to the proboscis of the insect. 
[f then the mosquito bites another person 
the parasites find their way to the skin 
which they penetrate independently of the 
wound made by the insect. 

The usual manifestations of filariasis 
are lymphangitis, lymphadenitis, chroni- 
cally enlarged and varicose glands and 
lymphatics, hydrocele and chyluria. In 
filarial countries, lymphadenitis and lym- 
phangitis have been noted in visitors with- 
in six months after their arrival and there 
is good reason for believing that such 
symptoms are early indications of filarial 
infection. 


The attacks of lymphangitis, though 
sometimes mild, may be very severe and 
are then accompanied by chills, fever and 
sweating. With the onset of the fever 
there is frequently vomiting and severe 
headache and sometimes delirium. Locally, 
the affected area becomes very painful, 
tender, red and swollen. The attacks 
usually last about a week and in some 
persons have a tendency to recur with 
regularity once a month or more fre- 
quently. In many cases following a 
number of attacks, elephantiasis develops 
and this causes very embarrassing dis- 
figurement. Sooner or later the frequent 
recurrences of lymphangitis, especially 
if associated with elephantiasis, may partly 
or completely incapacitate the patient for 
work. 


If the most severe pain and inflammation 
during the febrile period occur in the super- 
ficial glandular areas and if the glands 
themselves during the afebrile periods 
are enlarged and palpable, experience has 
shown that there are worms in these or 
the adjacent tissues. In a large proportion 
of cases, however, symptoms suggest that 
the worm is in a distal portion of the 
affected limb or appendage. Recently7'*:’ 
emphasis has been laid on the pres- 
ence of a small spot or area in which 
pain is either the primary symptom at the 
Onset or is most intense during the in- 
flammatory phase of attacks of lymphan- 
gitis or elephantoid fever believed to be 
filarial. Sometimes during the afebrile 
periods, without visible signs of local swell- 
ing or pain, slight tenderness on pressure 
may be present in such areas. 


The association of these areas with the 
presence of a living or recently dead 
filarial worm has recently'® been con- 


* From the Departments of Medicine and Surgery, College of Physicians and Surgeons, Columbia University, and the Roent- 
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firmed by finding the adult worm or worms 
in sections of Subcutaneous tissue from a 
number of such “focal spots” in patients 
suffering from lymphangitis in Porto Rico. 
It is of interest that after the removal of 
these focal spots the patients’ symptoms 
have disappeared and there have been no 
recurrences in a follow-up period of more 
than a year. It is, however, often difficult 
to localize the actual site of the worm in 
such cases as the physician has only the 
history of the patient and, very rarely, 
between attacks some local tenderness to 
assist him. In the majority of cases the 
history has been the only guide. 

Pathological studies by Bancroft, Lew- 
is Maitland,’ Young," Lothrop and Pratt,‘ 
Manson Bahr, and others, have shown 
that in certain situations, e.g.; groin or 
epitrochlear glands, filarial worms may 
be present in large numbers, both alive 
and in various stages of calcification. 
During recent pathologic studies by one 
of us (F. W. O’C.) this fact has been 
noted frequently and in one instance 
fifteen adult worms were found in one 
group of superficial femoral glands. It was 
observed in this and many other cases 
that not only were calcified worms present 
with living worms but that living or 
recently dead, parasites were frequently 
found in the immediate vicinity of calcified 
worms. This relationship seemed to in- 
dicate that it could not be accidental and to 
suggest that the finding of calcified worms 
in less accessible situations might lead to 
the discovery of living worms. Chris- 
topherson! has suggested the use of the 
roentgen ray for the detection of calcified 
filariae and described a case, complicated, 
however, by calcification of the anterior tib- 
ial blood vessels. He mentioned “cyst-like”’ 
shadows in the roentgenograms suggestive 
of filariae. These findings were not confirmed 
by microscopic studies of the tissues. 


STUDIES WITH PATHOLOGICAL MATERIAL 


As æ preliminary to the present studies 
with living tissues it was deemed advisable 


Roentgen Demonstration of Calcified /i/aria bancrofti 


logical material known to contain adult 


filariae, of which the following is an 
example. 
Case S. A Porto Rican male, aged forty, 


was murdered and a necropsy performed within 
a few hours. Hydroceles were found on both 
sides. The fluid in the right hydrocele con- 
tained large numbers of microfilariae. The 
testicle, hydrocele and spermatic cord on this 
side were removed. On examining the cord 
three hard nodules were felt. These were 
removed and on section seven adult filariae 
were found. Three of these were calcified and 
immediately adjacent to them were two re- 





Fic. 1. Roentgenogram of the testicle and spermatic 
cord removed at necropsy discloses numerous 
shadows of calcium density, some of which are 
indicated by the arrows. The pieces of tissue 
indicated by the upper two arrows upon section 
were found to contain several adult filariae, some 
of them calcified (Figs. 2 and 3). 








Kic. 2. Photomicrograph (X125). Section of the 
tissue indicated by the topmost arrow in Figure 1 
disclosed completely calcified segments of a worm. 
The arrows point to partially calcified segments 
of a female, in the uterus of which many degener- 
ated microfilariae can be seen. 


cently living worms. One of the living worms 
was a male and the other an immature female. 

A roentgenogram of this specimen (Fig. 1) 
was made on a plain film. Scattered through- 
out its shadow are small, elongated, ovoid 
areas of calcium density which range in size 
from about I mm. in width and 2-3 mm. in 
length to tiny*dots. In some places they are 
single; in others they are arranged in chains 
of two or more. 


Two small pieces of tissue containing the 
shadows indicated by the two upper arrows 
in Figure 1 were excised and sectioned. Cal- 
cified worms were found in both. In Figure 
2 is shown a section from the tissue indicated 
by the topmost arrow containing a partially 
calcified female worm in which the lobes of 
the uterus enclosing microfilariae can be made 
out. Figure 3 shows sections of a calcified 
filaria from the tissue marked by the next-to- 
the-top arrow in Figure 1. 


CLINICAL STUDIES 


In view of these roentgenographic find- 
ings it was decided to study clinical cases 
by this method. 

Case E. G. (Unit No. 215002). A white, 
unmarried seamstress, aged thirty, was born 
in Georgetown, Demerara, where she lived 
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Fic. 3. Photomicrograph (X125). Section of the 
tissue indicated by the next-to-the-top arrow in 
Figure 1 discloses segments of a calcified filaria 
surrounded by a dense fibrous capsule. 


until the age of eighteen when she came to 
New York. Her grandmother and one aunt 
have filariasis of both legs. One brother has a 
persistently swollen hand with no history of 
attacks of lymphangitis. 


At the age of nine the patient had severe 
pain in the left groin which became swollen 
and red. The same evening she experienced 
severe pain in the following regions on the 
same side: back of calf 6 inches above ankle; 
base of the middle toe where a lump developed; 
on the inside of the instep; sole of foot under 
the arch; 3 to 4 inches above the knee on the 
inner side of the thigh at the upper margin of 
the redness and swelling. In later attacks 
this was the area of most severe pain. 


After the onset of these pains she had a chill 
followed for three days by high temperature 
accompanied by headache and nausea but 
without vomiting. The leg became swollen and 
red up to the lower part of the thigh. The 
redness lasted one week. The fever ended with 
sweating. 


The second attack, involving the right leg, 
came when the patient was thirteen years old. 
It began with “gripping” pain at the back of 
the calf without pain in the groin. Lumps 
developed on the outer side of the leg 4 inches 
above the external malleolus and also ong inch 
below the internal malleolus. A chill and fever 
(103°F.) occurred as in the first attack and the 
duration of the fever and the redness were 
the same. 
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A year later the patient had an attack in 
the left leg simifar to the first, except that there 
was no pain or swelling in the groin. Since 
then she has had an attack every year, usually 
in July or August, in one leg or the other but 
never in both legs simultaneously. The legs 
remained slightly swollen after the first and 
have become increasingly larger with sub- 
sequent attacks. There have been three or 
four since her arrival in New York. The last, 
in September, 1923, involved the left leg and 
was especially severe. 

The physical examination disclosed nothing 
abnormal except considerable enlargement of 


both legs, more marked on the left. The 
swelling was of the edematous type. No 


trophic changes were observed in the skin. 
There were deep sulci between the bases of 
toes and the dorsum of the foot on both sides. 
Tender areas were present on the internal 
aspect of the tibia, 3 inches above the ankle 
on the left and a little higher on the right leg 
in front. On the inner side of the left thigh 
was a tender spot about 3-1/2 to 4 inches above 
the condyle of the femur. No redness was 
noticed and no thickening or swelling was 
felt in the skin. There was nothing to indicate 
the possible position of a worm except the 
patient's statement regarding localized pain 
and the above-described tender spots. 





Fic. 4. Roentgenogram ot the lower part of the 
thighgof Case E. G. discloses two small shadows of 
calcium density in the subcutaneous tissue and one 
in the region of Hunter’s canal. 
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The blood examination showed: red blood 
cells, 5,890,000; white blood cells, 10,320; 
Hgb(Sahli), 98 per cent. Differential count: 
polymorphonuclears, 62 per cent; lymphocytes, 
38 per cent; eosinophiles, ©; large mononu- 
clears, o. No microfilariae were found in 20 
cmm. of blood taken at midnight. The stool 
examination disclosed no protozoa or hel- 
minthic ova. The urine was negative. 


Roentgenograms of the left thigh and leg in 
anteroposterior and lateral positions (Fig. 4) 
disclosed two small elongated shadows of 
calcium density, about 1 by 3 or 4 mm., lying 
in the subcutaneous tissue outside the muscle 
about 10 cm. above the knee on the medial 
aspect. A third shadow of similar size and char- 
acter lies near the femur at the same level in 
approximately the region of Hunter’s canal 
which is a favorite resting place for adult 
filariae. The position of these shadows in the 
subcutaneous tissues corresponded with the 





Fic. §. Method of localizing the shadows in the 
subcutaneous tissue indicated by arrow B. 
Hyponeedle wires were fastened to the skin by 
collodion in the region where the calcified worms 
were thought to be and stereoscopic films were 
made. The shadows lie just below the lower 
cross wire. Arrow A points to the shadow in the 
region of Hunter’s canal. 
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site of tenderness on the thigh, described 
above, and they were interpreted as a cal- 
cified filaria. 

To localize these shadows for excision, four 
hypodermic needle wires were placed in a 
square over the region where the shadows were 
thought to be and fastened in place with col- 
lodion. Stereoscopic roentgenograms were 
made (Fig. 5) and the position of the shadows 
with respect to the wires was determined. The 
position of the wires was marked on the skin 
with methylene blue for the guidance of the 
surgeon (Fig. 6). 

In addition, a tender area had been located 
on the anteromedial?aspect of each leg as the 
probable site of a worm although no significant 
shadows could be detected on the film. 

Operation was performed on February 6, 
1930. The following procedure was carried out 
in the three areas indicated in the diagram 
(Fig. 7). A wide elliptical area of skin, sub- 
cutaneous tissue and its corresponding deep 
fascia, measuring about 15 cm. long and 10 cm. 
at its greatest width, was excised. In the area 
on the inner aspect of the left thigh a silk 
suture was taken in the skin as nearly as 
possible at the site of the calcified worm local- 
ized on the roentgenogram with fine wires as 
described above. This served as a mark for 
the subsequent sectioning of the specimen. The 
skin edges wére brought together with fine 
dermal suture tied over rubber tubes on either 
side to take up the tension and with a continu- 
ous approximating silk suture. Following 
operation the patient had an uneventful con- 
valescence. 





Fic. 6. (a) Lines were drawn on the skin at the site 
of the wires shown in Figure 5. (4) At operation a 
suture was placed in the skin at the level of the 
shadows as a guide for sectioning. 
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Fic. 7. Diagram showing the areas excised at 
operation, Case E. G. 


The tissue removed from the left thigh was 
cut into five large blocks and roentgenograms 
were made immediately after operation before 
fixation. In Figure 8 the shadows of the cal- 
cified worm in block 2 are clearly seen. A 
less definite shadow is present in block 4, 
not seen in the films taken before operation, 





Fic. 8. Roentgenogram of the tissue removed from 
the inner aspect of the left thigh after cutting 
into five blocks. Arrow B indicates the shadows 
in block 2 shown on films made before operation. 
Arrow C points to a very small dense Shadow, 
not seen on previous films, which was found to be 
a partially calcified worm. 
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ic. 9. Photomicrograph (X11) from block 2 at the 
level of the shadows (B) in Figure 8. Two cal- 
cified male worms lie about 1 cm. in subcutaneous 
fat and apposed to markedly hypertrophied blood 
vessels. 


which was later proved to be a partially cal- 
cified worm. 

As presented for pathologic examination, 
the specimens consisted of skin and sub- 
cutaneous fat which in places was over an inch 
in thickness. Both dermis and epidermis 
appeared normal. In the thick subcutaneous 
fat were markedly thickened blood vessels. 
No other abnormality was detected. 

Block 2, in which the above-described roent- 
gen shadows were demonstrated, was cut in 
serial sections and stained with hematoxylin 
and eosin. In some of the sections two small 





The 
pletely calcified segments of one of the worms 
shown in low power in Figure g are surrounded 
by gthick fibrous capsule arranged in concentric 
rings with collections of round cells in its pe- 
riphery. 


Kic. 10. Photomicrograph (X125). com- 
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dark-staining masses (Fig. 9) could be seen 
with the naked eye which upon microscopic 
examination proved to be two calcified adult 
male filariae (Figs. 10 and 11) in the fat about 
1 cm. from the surface of the skin. Between 
the sections of the worm are fibroblasts and 
large faintly pigmented cells and in places 
large multinucleated giant cells are present. 
Immediately surrounding it is a capsule of 
fibrous tissue about the thickness of the diam- 
eter of the worm, arranged in concentric 
rings. On the inner surface of this capsule 
there is no evidence of endothelial cells or 
other structures suggestive of a lymphatic 
vessel. The worm, therefore, seems to be lying 





Fic. 11. Photomicrograph (X125) The completely 
calcified head of the second worm in Figure g is 
surrounded by a thick fibrous capsule. 


in connective tissue. Among the fibers of the 
capsule are elongated cells with long nuclei 
and adjacent to its outer surface are small 
deposits of lymphoid tissue and isolated groups 
of small round cells. Around the fibrous capsule 
is a loose mesh of connective tissue containing 
numerous engorged blood vessels. Immediately 
adjacent to the worm the blood vessels are 
enormously thickened and in some sections 
almost occluded. Most of the thickening is 
in the tunica media. Eosinophilic cells are 
conspicuously absent. In some of the sections 
practically no calcification is present and the 
structure of the worm can be made out 
clearly. 

In the same block but in different locations 
two other very slightly calcified worms, one a 
male (Fig. 12), the other a female, were found. 
The amount of calcium present was apparently 
not sufficient to produce a roentgen shadow. 


OO 
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Segments of 
two worms from another part of block 2 lie within 
the same fibrous capsule. In the outer wall of one 


Fıc. 12. Photomicrograph (X125). 


is a very slight calcium deposit. In the other 
calcification is a little more advanced but is not 
sufficient to cast a shadow on the roentgenogram. 


In block 4 another calcified worm as well as a 
non-calcified male were discovered (Fig. 13). 
The tissue changes in the vicinity of these 
worms were identical with those already 
described. ‘These parasites lie about I cm. 
from the surface of the skin embedded in fat 
and apposed to hypertrophied blood vessels. 

Blocks 1, 3 and 5 and the material from both 
lower legs have not as yet been studied micro- 
scopically. 

Stimulated by the confirmation of the 
roentgen shadows in this case as calcified 
filariae, we have made roentgenographic 
studies of other cases. A forty year old 
negress, born in Antigua, B. W. I., came in 
with elephantiasis of the right leg and a 
typical history of filariasis beginning at 
the age of twenty-six. Roentgenograms 
of her right leg and thigh disclosed 
fifteen separate shadows or groups of 
shadows similar to those described above. 
A man of thirty, a native of Dutch Guiana, 
with a history of filariasis, elephantiasis 
of the right leg and hydrocele, has two 
typical chains of shadows in the roentgeno- 
gram of the scrotum. A Chinaman of 
forty-five was admitted because of gon- 
orrheal arthritis of both shoulders and the 
right foot. Microfilariae were discovered 
incidentally in a blood smear made in the 


Fic. 13. Photomicrograph (X125). The end of the 
fibrous tube surrounding a female worm, portions 
of which were calcified (Fig. 7, shadow c in block 4). 
The worm itself is not present in this section. The 
end of the tube is filled by a multinucleated giant 
cell, by round cells and fibroblasts and by a 
protuberance of fibrous tissue extending from the 
inner wall of the capsule. 


daytime. He has no history of symptoms 
suggesting filariasis. A roentgenogram of 
his scrotum disclosed two small elongated 
shadows of exactly the same character as 
those discussed above. Although none of 
the shadows in these cases have been 
checked up histologically, there seems to 
be no reason to think they represent 
anything other than calcified filariae. 


DISCUSSION 


It is obvious that the size of the 
roentgen shadow depends upon the extent 
of the calcium deposit in the worm. Early 
calcification visible microscopically may 
not be distinguishable on the film. In 
Case E. G. the roentgenogram of the 
specimen after operation disclosed a shadow 
in block 4, later proved to be a worm, 
which was not detected on the films made 
before operation. 

The roentgen shadows in some of these 
cases are very small and are not easy to 
detect. A biconvex lens is useful. They are 
situated among streaky mottled shadows 
in the subcutaneous fat which, histological 
examination seems to indicate, are ue to 


markedly hypertrophied blood vessels. The 
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latter cast vegy ill-defined, fuzzy shadows 
while those of the calcified worms are a 
little more dense, clean cut and sharply 
defined. To secure the greatest possible 
detail and to avoid confusion with the tiny 
spots which are likely to be present with 
intensifying screens, unless they are brand 
new, we have used plain films. A fine focus 
tube and a technique calculated to give 
soft tissue detail have been employed. 
Oblique as well as the usual positions 
in examining the leg are desirable to bring 
various portions into profile, as the worm 
shadows lie in the subcutaneous tissue and 
seem to be easily obliterated by overlying 
muscle. 

An experienced roentgenologist would 
hardly confuse the shadows of calcified 
filariae with those of calcrhed arteries. 
Small subcutaneous phleboliths, although 
not common, are occasionally encountered. 
Their shadows may be very similar to 
those under discussion; they are likely to be 
larger, thicker, smoother, more oval and 
to lie closer to the skin. 

The relation of the “focal spots” in the 
extremities to the patient’s symptoms 
has been pointed out in the introduction. 
The localization of living worms through 
their juxtaposition with dead calcified 
worms is important in the surgical attack 
on the disease as the recurrence of symp- 
toms may be interrupted and the elephan- 
toid leg improved by excision of living 
worms. 

Many workers have shown that numer- 
ous adult filariae may be present within the 
scrotum and lymph nodes. Our observa- 
tions show that similar aggregations of 
worms may be present in small areas in the 
limbs. Itis of interest that in the elephan- 
toid extremities these parasites usually 
lie between the skin and superficial fascia 
in an immense fat deposit similar to the 
masses of fat found in lymph varices in the 
femoral region and surrounding filarial 
inguinal and femoral lymph nodes. In this 
fat nlarked enlargement and fibrosis of 
both veins and arteries is present, espe- 
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cially in the vicinity of the worms where 
these vessels are almost occluded. Hunter’s 
canal, the epididymis and the spermatic 
cord are also favorite locations for adult 
filariae. 

These studies seem to indicate that the 
infection may be quite extensive. Since 
six worms were found in a small sub- 
cutaneous area, it 1s possible that many 
others might be revealed by a long afd 
careful search. Fifteen shadows or groups 
of shadows interpreted as calcified worms 
were detected in one elephantoid leg. These 
findings are evidence of hyperfilariation 
which may have an important bearing on 
the production of elephantiasis. 


SUMMARY 


1. The histologically proved juxtapo- 
sition of dead, calcified and living, non- 
calcified adult filariae in human tissues 
suggests the possibility of locating the 
latter by the roentgen demonstration of 
the former. 

2. Roentgenograms of specimens of skin 
and of testicle and spermatic cord removed 
at operation or necropsy from cases of 
filariasis in Porto Rico and known to con- 
tain adult filariae have shown small 
shadows of calcium density. Two such 
shadows from a spermatic cord were 
proved microscopically to be calcified adult 
worms. 

3. Roentgenograms of the elephantoid 
leg of a patient with a typical history 
of filariasis disclosed two small shadows of 
calcium density in the subcutaneous fat, 
similar in character to those demonstrated 
in pathological material, which upon 
histological examination proved to be two 
calcified adult filariae. Near them were 
two other worms containing so little cal- 
cium that they could not be seen on the 
film. 

4. The roentgen shadows of calcified 
filariae vary in size from 1 by 4 or § mm. 
to small dots, depending upon the extent 
of the calcium deposit in the worm. They 
may appear singly or be arranged in chains. 
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s. Inasmuch as the excision of “focal improvement in symptoms, the roentgen 
spots”? containing living worms from an demonstration of calcified filariae may aid 


elephantoid leg has been followed by in localizing the attack on the disease. 
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AN APPRAISAL OF THE MOTOR-TEST-MEAL IN THE 
ROENTGEN EXAMINATION OF THE STOMACH 
AND SMALL BOWEL* 


By ALEXANDER B. MOORE, M.D. 


Section on Roentgenology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


Loe history of the roentgenologic test 
of gastric motility began almost con- 
temporaneously with that of the roentgen 
ray itself. On the suggestion of Bowditch 
in 1896, only a year after Roentgen’s dis- 
covery, Cannon employed a meal con- 
taining bismuth subnitrate to study the 
gastric emptying time of various food- 
stuffs in animals, and thus laid the founda- 
tion for his work on the mechanical factors 
of digestion. In 1898 the Nestor of 
American roentgenologists, Williams, as- 
sisted by Cannon, studied the stomach of 
human beings in the same way, giving 
incidental attention to gastric motility. 
Not until the second decade of this century, 
however, did the roentgen method of 
examining the alimentary canal begin to 
be applied confidently for the purpose of 
distinguishing between health and disease. 
Near the beginning of this period Rieder 
devised his opaque meal which comprised 
definite quantities of bismuth carbonate 
and corn-starch-pap. This meal was 
employed not only to demonstrate the 
size, general form, position, tone, mobility, 
peristalsis and contour of the stomach, 
but also to determine the gastric clearance 
time. It was taken up by Viennese roent- 
genologists, a time-limit of six hours was 
set for normal evacuation, and at the ex- 
piration of this period a second meal was 
given to complete the examination. 

Since then the investigation of motility 
has become an integral feature of the ex- 
amination as conducted by roentgen- 
ologists the world over, although the 
composition of the test meal and the con- 
ditions of its administration have varied 
rathey widely. When the roentgen ex- 


amination of the digestive tract was 
adopted at The Mayo Clinic, the test of 
motility was included as an essential part 
of the routine. The meal consisted of 2 
ounces of bismuth subcarbonate in 4 ounces 
of thoroughly cooked breakfast cereal, 
and was permitted to be eaten with a little 
sugar and milk. It was given to the pa- 
tient after an overnight fast, usually also 
immediately after tubage for gastric analy- 
sis, and he was forbidden to take other food 
or drink, except water, during the next 
six hours. At the end of this period the 
roentgen examination was made, an aque- 
ous suspension of bismuth being given to 
depict the stomach and duodenum. Later, 
barium sulphate was substituted for the 
bismuth salt, and without any other modi- 
fication this procedure has been standard 
at the Clinic for more than, fifteen years. 
In laboratories elsewhere, similar tests are 
carried out, or the barium is directed to be 
taken in a mixed meal containing proteins 
and fats, or the progress of different barium 
emulsions is traced. Obviously, all com- 
ment that I shall offer is grounded pri- 
marily on our own procedure. 

By experience it has been learned that a 
gastric residue from this meal, six hours 
after its ingestion, is due in most cases to 
one of three diseases: gastric cancer, gas- 
tric ulcer or duodenal ulcer. Many years 
ago in a study of 950 patients examined and 
operated on at the Clinic it was found that 
approximately 60 per cent of the gastric 
cancers in this group, 45 per cent of the 
gastric ulcers and 28 per cent of the 
duodenal ulcers were accompanied by 
gastric retention. Although these statistics 
probably are still valid as representing the 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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order of incidence, all the percentages are 
doubtless lower at this time, for these dis- 
eases are now discovered at an earlier stage 
than formerly. In cancer the retention is 
usually a result of obstruction by the 
tumor, although in ulcerating cancer reflex 
spasm of the pylorus apparently may be 
the sole obstructive element. Gastric 
ulcers situated near the pylorus occasion- 
aily produce obstructive retention by 
cicatricial constriction, but this is rela- 
tively uncommon and most retentions 
from ulcer are attributable to spastic 
contraction of the pyloric segment, which 
is a common accompaniment of gastric 
ulcer, wherever situated. Some unfinished 
experimental work which I have recently 
carried on indicates that the path of the 
reflex is through the vagus. In extreme 
instances of organic hourglass contraction, 
whether due to ulcer or cancer, retention 
may occur in either loculus or in both. 
Apparently duodenal ulcer produces a 
gastric residue only by cicatricial stenosis 
of the duodenal lumen. Although ulcer of 
the duodenum often gives rise to marked 
spastic narrowing, this does not seem to be 
an adequate cause for the production of a 
gastric residue. It is probable that the 
spastic stenosis 1s overcompensated by the 
hypertonus, hyperperistalsis and patulous 
pylorus which are common features of 
duodenal ulcer. 

Among the rarer organic causes of ob- 
struction and gastric residues after six 
hours, are ulcer in the pyloric ring, hyper- 
wonky of the pyloric muscle, congenital 
pyloric stenosis, adhesions about the duo- 
denum from pericholecystitis, benign tu- 
mors of the gastric antrum, especially 
those which are pedunculated and obstruct 
the pylorus in the manner of a ball-valve, 
cancer or ulcer of the upper segment of the 
jejunum, and = gastrojejunal ulcer fol- 
lowing gastroenterostomy. It is a peculi- 
arity of gastric syphilis that it so rarely 
causes retention from the motor-test-meal, 
yet this occurs in about 6 per cent of the 
cases. 
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Not always does gastric retention at six 
hours signify organic disease of the stomach 
or upper segment of the small bowel, 
although the percentage of such residues 
is small. As chief among these exceptions I 
would nominate the retention, often con- 
siderable in amount, which so frequently 
accompanies an attack of migraine. The 
mechanism of its production I do not know, 
but it has been observed so often that our 
invariable custom in every instance of a 
residue is to ask the patient if he experi- 
enced severe headache after taking the 
meal. There is reason also to believe that 
sometimes retention may result merely 
from dread of the examination or the dis- 
closures it may bring, or from other pro- 
foundly depressive emotions. A residue 
will commonly be found in patients who 
are addicted to the habitual use of mor- 
phine. Occasionally retention may be 
encountered in cases of tabes dorsalis 
without other discoverable cause. Irrita- 
tion following tubing of the stomach for 
analysis of the gastric contents not rarely 
induces considerable hypersecretion, and 
I am confident that this water-logged con- 
dition is sometimes the cause of retention. 
When the stomach is markedly hypotonic, 
elongated and pendulous, with its lower 
pole well down in the pelvis, its evacuation 
is slowed; whether the delay will ever extend 
beyond six hours is doubtful, but this 
possibility must be admitted. Retention 
may rarely occur in association with 
cholecystitis or chronic appendicitis; since 
a spastic condition of the antrum 1s also 
observed at times in these diseases, it is 
assumed that the retention results from a 
reflex, spastic pylorostenosis. Finally, 
unless the patient 1s under continuous 
control during the six-hour period, he may 
violate instructions, take additional food, 
and thus almost certainly retard gastric 
clearance beyond the time limit. It is note- 
worthy also that a hospitalized patient is 
more likely to have a six-hour gastric 
retention, either from functional or ganic 
causes, than an ambulant patient. As to 
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the converse, hypermotility, with advance- 
ment of the mtal far into the colon at the 
six-hour period, there 1s little to be said. 
It is seen in nonobstructive cancer, syphilis 
and duodenal ulcer, but it often occurs 
also in less grave conditions and in purely 
functional states, so that, to use the phrase 
of W. J. Mayo, it ranks low among the 
“small change” of diagnostic currency. 

If these facts and opinions can be taken 
as a fair basis it may be profitable to strike 
off a balance sheet showing the assets and 
liabilities of the motor-test-meal. On the 
credit side may be listed the following: 

1. A gastric residue at six hours is so 
strongly indicative of organic disease, 
either in the stomach or the proximal por- 
tion of the small bowel, that the examiner 
will be stimulated to search carefully for a 
causative lesion. Often the direct signs of 
disease can be discovered only by close 
scrutiny. 

2. In combination with other manifesta- 
tions a residue has directive value. A resi- 
due in a small stomach with a spastically 
narrowed antrum is strongly suggestive of 
gastric ulcer. Retention in a stomachwith an 
obliterated antrum usually signifies cancer. 
Ifthe antrum is enlarged but un-deformed, 
duodenal ulcer is the most likely cause. 

3. In the early days of roentgen diag- 
nosis, the residue was accepted as a com- 
ponent of certain sign-complexes. At that 
time deformities of the luminal shadow 
were seldom easy to recognize, and the 
roentgenologist felt obliged to consider all 
phenomena, whether important or trivial. 
Lewis Gregory Cole had not yet shown that 
bulbar deformity was the outstanding sign 
of duodenal ulcer, and its diagnosis was 
often based on retention in a stomach of 
normal contour exhibiting hyperperistalsis. 
Incidentally, it may be said that this 
combination is still fairly diagnostic. 

4. When the niche, defect or deformity 
produced by a lesion is so small or indis- 
tinct that the examiner is in doubt, the 
presence of a residue is an item of corro- 
borat#on. 
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5. The response to the test of motility 
may be considered in differential diagnosis. 
Because of the higher incidence of retention 
in gastric cancer and gastric ulcer, its 
presence or absence may have a certain 
slight weight in deciding between these 
lesions and syphilis or other disease. 

6. The presence or absence of obstruc- 
tion as determined by the motor-test-meal 
has a bearing on the choice of treatment 
In a given case. ` 

7. In the small intestine, retardation or 
eccentric distribution of the six-hour-meal 
is occasionally, though seldom, due to 
adhesions, cicatrized ulcers, tuberculous 
peritonitis, neoplasms or other lesions, and 
may thus assist in their diagnosis. 

Against this list are to be set the follow- 
ing debits: 

1. A residue incident to migraine or 
morphinism, or produced by other purely 
functional causes, may impel the examiner 
to seek too zealously for an organic lesion 
and encourage him to return a positive 
diagnosis on insufficient evidence. 

2. If the examination is made as a rou- 
tine systematically and thoroughly as it 
should be, the attention of the roent- 
genologist will not need to Be stimulated 
or directed along particular lines by the 
result of the motor-test-meal. 

3. Gastric motility is rarely a significant 
factor in sign-complexes, and present-day 
diagnoses do not need to be founded on 
minor phenomena. Stenotic deformity is 
almost invariably demonstrable in ob- 
structive duodenal ulcer, and it is super- 
fluous to look for other manifestations. 

4. However small it may be, a niche or 
other abnormality of the luminal shadow, if 
constant and unchanging in aspect, does 
not require confirmation by a residue or 
any other secondary sign. 

5. In differential diagnosis the result of 
the motor-test-meal seldom enters into 
consideration, and then is never a decisive 
factor. 

6. Aspiration of the gastric contents for 
chemical and microscopic study is a part 
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of every well-ordered clinical routine, and 
is sufficient to decide the question of ob- 
struction, 

7. Organic obstruction of the small 
bowel, sufficient in degree to make it 
clinically important, is exceedingly rare. 
When it is marked, the patient is gravely 
ill, and if sent for examination, which is 
unlikely, the characteristic dilatation and 
columnar arrangement of the intestinal 
loops filled with gas and fluid is manifest in 
the roentgenogram without opaque ingesta. 
So-called ileal stasis is most often purely 
functional. Repeatedly I have observed 
slowing of the intestinal current, accumu- 
lation of the meal in the jejunum, or a 
diffuse segmentation of the barium con- 
tents without any lesion of the small 
bowel as proved by exploration. 

8. Alteration of the luminal shadow is 
the sole unequivocal roentgenologic sign 
of disease in the stomach or upper segment 
of the small bowel. Without abnormality 
of the shadow, the behavior of the motor- 
test-meal is inconclusive or meaningless. 

If this estimate is complete and fair, the 
net worth of the test seems scant. At the 
Clinic, the motor-meal has been omitted 
of late in an*extensive series of examina- 
tions. Thus far diagnostic errors have 
apparently diminished rather than in- 
creased. I am reluctant as yet to urge 
abandonment of the motor-meal, for its 
record is one of distinguished service in the 
past, but the necessity of continuing its 
habitual use is at least open to question. 
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DISCUSSION 


Dr. R. R. NeEwe .t, San Francisco. When 
Dr. Imboden offered me the opportunity of 
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opening the discussion on Dr. Moore’s paper, 
I didn’t know the very distimguished honor 
which was being given me, the first one to 
discuss a scientific paper by a newly elected 
president. A new president is entitled to all 
our honor, but as scientists we must reserve 
the right to differ with him on any scientific 
question. Such a privilege is necessary for our 
scientific integrity, but Dr. Moore’s discussion 
has been so thorough and so penetrating that 
I have difficulty in demonstrating my inde- 
pendence. He has laid, I think, exactly the 
right stress on the importance of the six-hour 
motor test. Its greatest service, as he said 
in his first paragraph, is that an unexpected 
disturbance of motility will lead us to look 
again and look more carefully. 

His experience in gastrointestinal examina- 
tion is tremendous. He examines ten times as 
many stomachs as I do, and I should not be sur- 
prised if his first examination is more depend- 
able than mine. Perhaps then it is more worth 
while that I should examine patients again 
and more carefully than in his case, but I do 
lay great stress on that recurring suggestion 
that you have missed something. I do agree 
that gastric diagnosis depends mostly on the 
demonstration of pathologic, anatomic signs 
and not primarily on discovery of disturbances 
of physiology—and gastric retention comes 
under the head of disturbances of physiology. 

For myself, I wish to keep the motor meal. 
That it may be more dependable, I think we 
can look to its close control. I do not think 
that the patient should be allowed even water 
after a motor meal. Our own motor meal is 
exactly the same as the diagnostic meal, barium 
in malted milk, and nothing else. Two men 
in our laboratory have recently studied the 
effect of position on emptying of the stomach, 
with a barium and malted milk meal. It was 
easily demonstrated that if the patient lies on 
his left side, it takes twice as long for a normal 
stomach to empty as when he lies on his right 
side. The differences among the other posi- 
tions, lying on the right side, sitting, standing, 
prone, and supine, were not so great; but much 
the quickest emptying was obtained with the 
patient lying on his right side. There might 
then be a difference in experience between 
those who have their patients take a motor 
meal at 2 o'clock in the morning so as to ex- 
amine them at 8 o’clock, six hours laħer (in 
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this case the patient will be lying in bed while 


the stomach iseemptying), amd the others of 


us who have the patient take his motor meal 
at 8 o'clock in the morning, when if he is an 
out patient he is up and about all the time 
that the stomach is emptying. 

I think we should know those conditions and 
the effect of position and activity on the empty- 
ing of the stomach if we are going to keep the 
motor meal as part of our examination. 

Dr. Wirus F. Mances, Philadelphia. I 
quite agree with Dr. Moore in his estimation 
of the value of gastric retention at six hours, 
but I would not want to give up that observa- 
tion. I think the observation that we make 
from four to seven or eight hours, either four, 
five, six, seven, or eight hours, after the meal 
has been given, is not only desirable but | 
think it is required. It is true that we do not 
find a great many lesions of the small intestine, 
but unless we routinely make the observations 
during that period, we are going to miss all of 
them. It is the occasional case that we dis- 
cover that clears up the diagnosis and leads 
to successful treatment. It is the sort of diag- 
nosis on which our progress is based. We do 
not have any trouble any more making diag- 
noses of fractures, but even in fractures there 
are times when inadequate application of tech- 
nical knowledge and skill leads to a misdiag- 
nosis. So I think that the six-hour observation, 
if not the six-hour retention, is an exceedingly 
important thing. 

Dr. Lewis Grecory Cote, New York City. 
Throughout this country and throughout the 
world at large at the present moment there is 
a tendency to pacifism. The days of the war 
are over. Many of us wish to forget it. There 
are many of us who have said that “if there is 
another war you can count me out.” I am one 
of them. The same spirit of war that carried 
in the World War and the war in various 
countries has occurred from time to time in 
this Society, both political and scientific. That 
one of the most pacific of the meetings in the 
history of our Society should occur in our home 
town where I am perhaps considered the great- 
est disturber of the peace, I think is a historical 
event that is worthy of note. 

As a culmination of this, we have the newly 
elected president who evidently prepared his 
paper without knowing the pacific character 
of thf meeting, and without the knowledge 
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that he would be the next president. I trust 
that that is true. But it seems to me that the 
final note of pacifism was sounded this morn- 
ing when my friend “Sandy” Moore from the 
Mayo Clinic got up and, in his final summing 
up of his very careful observation of this pro- 
cedure which originally was the bulwark of 
their method of examination and which has, 
up to very recently, been a very important 
part of some part of it, said that they had tried 
omitting this test meal and that, in the series 
of cases where it had been omitted, the ac- 
curacy of diagnosis had been increased rather 
than diminished. That remark seems to me 
the very last word of the pacific character of 
this meeting. 

Dr. A. W. Crane, Kalamazoo, Mich. I 
always listen with great respect to anything 
that Dr. Moore says. When we disagree with 
anything coming from the Mayo Clinic, we 
have to combat a force of figures that most 
of us cannot match. However, I think there 
is something still to be said for the motor-test- 
meal. The results of clinicians do not always 
agree with the results of roentgenologists in 
estimating the delay in stomach emptying. 
[ think that what the stomach does to barium 
alone is probably different from what it does 
to a real meal where the stomach is properly 
stimulated. 

The ideal thing for the roentgenologist is to 
give his barium shortly before a regular meal, 
as for instance an ordinary noonday luncheon 
or dinner, and it is true that if the barium is 
given before that, the time of emptying must 
be counted from the next meal, because the 
barium which has mixed with the food will 
leave the stomach with the food and not be- 
fore, of course. 

Where quantitative production is the rule, 
as in great clinics, of course it is desirable to 
shorten the examination as much as 1s com- 
patible with accuracy but most of us are not 
troubled with quantity production and the 
observation of a motor meal should really be 
an important part of our examination. It is 
only then that some of the rare conditions 
will be detected. 

Some years ago it was my fortune to draw 
attention to the massive gastric residue which 
would last even longer than two days in cases 
of cancer of the small intestine where there was 
really no obstruction of the small intestine, or 
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at the pylorus, and yet the stomach would 
refuse to empty. Quite the opposite is the 
rule where, instead of cancer of the small in- 
testine, there is ulcer beyond the bulb. In this 
case as well as in ulcer of the bulb, the stom- 
ach empties with greater rapidity. It isn’t 
simply the matter of a gastric residue, it is the 
rate of stomach emptying, and when it empties 
very rapidly, there is a significance there as 
well as when it empties slowly. The whole 
subject of stomach emptying has to be con- 
sidered in this matter of gastric residue. 

There is certainly a striking difference be- 
tween the action of the stomach when it is 
encountering cancer and when it is encountering 
ulcer. If there is a deformity of the antrum, 
which Dr. Moore spoke of, and at the same 
time a very rapid emptying of the stomach, 
almost without exception we have cancer to 
deal with because cancer is not obstructive 
except in the latest stages, even when it is a 
pyloric cancer. It is astonishing how rapidly 
the stomach will empty. On the contrary, 
if an ulcer is present, there is inhibition of gas- 
tric peristalsis and a prolonged retention of 
gastric content. If the ulcer is beyond the bulb, 
apparently the same reaction takes place. 

It seems to me it would be a decided loss to 
roentgenology to put aside the motor-test- 
meal. We have few enough signs as it is, and 
the more signjficance we can attach to the 
test meal, the better. 

Dr. Joun L. Kanror, New York City. It 
may not be a mistake for a gastro-enterologist 
to say a few words on a subject of this charac- 
ter. In the first place, what determines the 
exact emptying of the stomach is not the 
amount of barium or bismuth you put in there 
but the character and the amount of men- 
struum in which you mix it. Perhaps it is well 
to carry these standards in mind: if you give 
a stomach a pint of water, it will take a little 
bit less than half an hour to empty. If you mix 
with that pint of water four Uneeda biscuits, 
the stomach takes an hour and a half for empty- 
ing. If you take a milk meal, it takes five hours 
for one pint of milk, and that holds good for 
milk modifications, malted milk, fermillac, and 
the old cereal pap as we gave it with cream, 
cooking it very carefully, in 1914 and 1915. 

Dr. Crane will be interested to recall, as he 
perfectly well knows, that it takes about seven 
hours for a standard meal to empty, that is 
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the ordinary human fodder that we would 
like to give. That is, of course,edeal, but seven 
hours is a relatively long interval and we have 
to speed up. Besides, a standard meal of that 
character would vary too much with individual 
tastes and would not do for practical purposes. 

Instead of giving up the six-hour meal, | 
would ask you to consider particularly in the 
light of Mills’ work the question of getting a 
little finer standard and accepting five hours 
as the proper emptying time. I, personally, 
have given up the six-hour meal and substituted 
the five, and I have no hesitation in recom- 
mending a five-hour interval as the best inter- 
val for all-around work. 

Finally, it may be well to remember that a 
gastric residue associated with severe headache 
may be due to caffeine deprivation in patients 
habituated to the use of coffee for breakfast. 
In such cases it may be wise to repeat the motor 
meal adding a little coffee to the barium mix- 
ture. In that way the stomach may be found 
to empty normally on reexamination. 

Dr. Atrrep L. Gray, Richmond, Va. I 
feel that we ought not to abandon the six-hour 
examination, not especially ‘because of possible 
gastric retention, or on account of any further 
information concerning the duodenum, al- 
though sometimes at six hours we get a much 
better filling of the duodenal bulb if there 
has been a gastric retention than we do in the 
primary examination. I think that we ought 
not to give up the six-hour observation that 
Dr. Kantor prefers, without providing in some 
way for the information that we now obtain 
from that examination. 

Dr. Leopotp Jacues, New York City. My 
experience has been that the six-hour meal per 
se has no great value. You will find quite fre- 
quently in the same patient who has been ex- 
amined under exactly the same conditions a 
residue at one time and none at the other, and 
we cannot account for the difference. But I 
would not give up the six-hour or five-hour or 
even the four-hour observation for another rea- 
son, and that is for the sake of a study of the 
small intestines. I do believe that we really 
ought to go back to the very early method 
when we were observing these patients some- 
times two hours, four hours, and six hours 
after the meal. I know it is a nuisance; many 
patients will complain about it, and we will 
have more to do than we have now. AlQiough 
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the number of lesions in the small intestines 1s 
rather small, we nevertheless would then be 
able to pick up quite a few which we are missing 
today. 

Dr. Cote. May I add one word? I gather 
from Dr. Moore’s paper that he referred to 
lesions of the stomach rather than the small 
intestines. One cannot make a study of the 
small intestine without putting barium into It. 
However, it is my opinion that examination 
should follow a stomach examination and 
should be made with a specially thick barium 
paste. It takes us about twenty minutes to 
make our regular gastric examination of twen- 
ty-four films in three different directions. At 
the end of the gastric examination, a half hour 
after the barium is taken, we make what we 
call our half-hour plate and then we make one 
at two hours and four hours and six hours. 
We haven’t abandoned that. It is the question 
of giving a pap meal in the morning and then 
following it up six hours later with another 
examination; i.e., the two-meal method is the 
thing to which I object; the double meal is a 
thing which I think complicates the diagnosis. 

Dr. Moore (closing). Dr. Cole, as usual, is 
right. The title of this paper should have been, 
“An Appraisal of the Motor Meal in the Exam- 
ination of the Stomach and Proximal Small 
Bowel.” 

It seems to me that all of us are prone to dis- 
cuss methods and lose sight of the important 
thing, and that is the result. This is not an 
attempt to persuade you to abolish the six- 
hour motor meal. It is intended simply to stim- 
ulate us to ask ourselves whether it is really 
worth while. I am not saying that it isn’t, but 
my impression is that we can get on without 
it very well. 

In reference to Dr. Newell’s remark about 
the study of physiology, roentgenologically, | 
question whether we know very much about 
physiology by any of the methods that we are 
using, if physiology means the normal function. 
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If we are going to use a six-hour motor meal, 
we must have a standard meal for our routine 
work. Dr. Crane’s method is to give the barium 
before an ordinary meal. Dr. Crane knows 
how the normal stomach reacts to such a meal. 
When we used the six-hour meal, we used a 
small meal and we took six hours as a basis 
because in our experience a residue at the end 
of six hours usually meant something. I think 
one can take five hours or four hours, provided 
the size of the meal is proportional to the time. 

As to what Dr. Crane said concerning tht 
disturbances in peristalsis, I agree with him 
heartily that it is the infiltrating lesion tha: 
causes rapid emptying. It has not been my 
experience to see any disappearance of peristal- 
sis in ulcer until complete obstruction ensues 
and the stomach is so fagged out that it will 
not react. Usually hyperperistalsis accom- 
panies ulcer. 

I feel that when we attempt to diagnose func- 
tional disorders with the roentgen ray occa- 
sionally we are getting on pretty dangerous 
territory; we are skating on rather thin ice. 
We can exclude the organic, but I wonder how 
often we can accurately diagnose the func- 
tional. 

With respect to Dr. Gray’s statement about 
the study of the cecum, this paper was not 
intended to get beyond the duodenum. I think, 
though, that the liquid suspension can be fol- 
lowed through the small bowel either by 
roentgenograms or by fluoroscopic examina- 
tion; however, in my experience the study of 
the cecum is much more satisfactory with the 
enema than by tracing the meal from above. 

In regard to what my friend Lewis Gregory 
Cole has said, I am glad that Dr. Cole has 
realized at last that I have worshipped at his 
shrine for many years and that I am indebted 
to him for many of the things that I know and 
I am not indebted to him for all of the things 
that I do not know. I appreciate what he said 
today. 
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HYPERTROPHIC PYLORIC STENOSIS IN ADULTS: 
ROENTGEN ASPECTS* 


By VINCENT W. ARCHER, M.D. 


UNIVERSITY, VIRGINIA 


[es subject was brought to our at- 
tention by three recent operative cases. 
In one of these the preoperative diagnosis 
was carcinoma of the pylorus, and in the 
other two, gastric or pyloric ulcer. At 
operation all three showed a condition with 
which we were unfamiliar, and concerning 
which the literature revealed little. In 
this contribution, the roentgen findings 
will be stressed. The surgical aspects will 
be presented by Morton in another com- 
munication. 

According to Maier, congenital hyper- 
trophic stenosis in infants was first noted 
by Landerer of Freiburg in 1879. Since 
that time it has been studied extensively. 
The condition on which this communica- 
tion is based is apparently a definitely 
different clinical entity. Hypertrophy of 
the pylorus in adults was first noted bY 
Maier, who found 31 cases at autopsy, 1 
subjects ranging in age from twelve to 
seventy-five °years. He considered the 
hypertrophy congenital in origin, and 
believed that it explained many cases of 
dilatation and stenosis in young adults. 
Maylard in 1994 described 7 cases in which 
he operated for peptic ulcer but found no 
evidence of ulcer either on the mucosal 
or serosal surfaces. In all seven of these 
cases the pyloric sphincter was so con- 
tracted that it would not allow the pas- 
sage of the tip of the index finger. These 
patients ranged in age from twenty to 


forty-six. A gastroenteric anastomosis 
was made in all, with uniformly good 
results. He believed that the condition 


was due to a congenital thickening or re- 
duplication of the mucosa. 

Mayo-Robson and Moynihan in 1904 
reported Hussey’s case of a boy eleven 
years of age who had vomited since 


infancy. At operation a thick pylorus was 
found. A gastroenteric anastomosis was 
made which afforded relief. 

Mayo-Robson reports his own case of a 
twenty-four year old male, who had 
indigestion for five years, with a gradual 
painless onset. At operation, a thick 
pylorus was found which was stretched 
digitally. This gave improvement for 
three months after which time the symp- 
toms recurred to such an extent that a 
gastroenteric anastomosis was made. This 
gave permanent relief to the patient. 

Osler and McCrae in their textbook 
give four lines to this condition in adults. 
Bastianelli in 1925 reported 4 cases in 
which roentgenologically there was pyloro- 
spasm without retention. All four patients 
had a preoperative diagnosis of duodenal 
ulcer or probable duodenal ulcer, both 
from the clinical and roentgen studies. He 
operated on these cases and found no 
evidence of ulcer, erosion, or fissure, but 
found the pylorus thick, the thickening 
being sharply limited to the pylorus. 
Microscopic sections showed inflammatory 
changes without ulcer or scar. A Ramm- 
stedt operation was done on these cases,with 
relief in all four. Bastianelli called this 
condition “‘pyloritis,” and thought that it 
could best be explained as a consequence 
of local gastritis. 

Bianchetti in 1926 described a case of 
so-called circular myoma of the pylorus 
in a patient aged sixty-one, who had all 
the clinical evidence of a small pyloric 
malignancy with obstruction. There was 
no free HCI in the gastric contents. At 
operation a thick pylorus was found which 
would not admit the tip of the index finger. 
Believing the thickening malignant, a 
gastric resection was done. The excised 


* From the Department of Roentgenology, University of Virginia Hospital, University, Va. 
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portion showeg hypertrophy of the muscu- 
lar fibers microscopically. 

Crohn in 1928 reported the case of a 
woman forty-five years old who had 
vomited all of her life. Roentgen examina- 
tion showed an obstruction, with 75 per 
cent residue at six hours, and an appreci- 
able gastric residue at forty-eight hours. 
At operation this patient was found to have 
a thick pylorus, as large as the operator’s 
finger, but there was no evidence of ulcer 
or carcinoma. The pylorus was softer than 


in the hypertrophic pyloric stenosis of 


infants. A pyloroplasty was done. 

Chaney in 1928 reported the case of a 
colored woman twenty-five years old. 
The duration of symptoms was ten months, 
in which time the patient lost 10g pounds 
in weight, and had nausea, vomiting and 
epigastric pain. Roentgen examination 
showed almost complete obstruction at 
the pylorus, with an almost complete 
gastric residue at five hours. At operation 
a thick pylorus, 4 cm. wide, was found, 
with a second band 1.5 cm. proximal to it. 
In a personal communication, he cites a 
similar additional case occurring since the 
publication of his article. 

The action of the pylorus in normal 
individuals has been studied by Cannon, 
Cole, Pawlow, Alvarez, McClure, and 
others. Cole in 1913 showed roentgen- 
ologically that the pylorus was closed 
except when it opened to eject gastric 
contents. Considerable pressure was neces- 
sary to cause the passage of the gastric 
contents, and then only with the added 
impetus of gastric peristaltic waves. Can- 
non advanced the theory suggested by 
Pawlow and others, that the acid-base 
relationship controlled the action of the 
pyloric sphincter; acid on the gastric 
side causing relaxation, acid on the duo- 
denal side causing contraction. McClure 
and Reynolds in 1921 showed that the 
introduction of acid into the duodenum 
had no effect. They observed the pylorus 
under, the roentgenoscope after a barium 
mei Alvarez and Mahoney in 192 
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Sil 
studied the relation between gastric and 
duodenal peristalsis, and concluded that 
such a relation did exist. They concluded 
that the pylorus acts as a partial barrier 
to gastric peristalsis, preventing it from 
sweeping uniformly into the duodenum. 
Martin and Burden in 1928 discussed 
pyloric achalasia. According to them, 
the term pyloric achalasia as defined by 
Hurst is the failure of the sphincter to 
relax. This pyloric dysfunction is given by 
them as a cause of many ulcer syndromes 
in which no ulcer can be demonstrated. 

A brief consideration of the normal 
pyloric structures will be of aid in the con- 
ception of pyloric dysfunction. According 
to Jordan the pyloric portion of the 
stomach consists of the following concentric 
layers: the serous coat, the muscular coat, 
the submucosa and the mucous coat. 
The serosa extends unchanged from the 
stomach proper into the pylorus. The 
muscular coat of the stomach consists of 
two layers of smooth muscle fibers—a thin 
outer longitudinal, and a much thicker 
inner circular and oblique layer. The 
longitudinal fibers are most abundant 
toward the cardiac and pyloric orifices. 
The circular fibers are the thickest of the 
layers and at the cardiac and pyloric 
orifices become well developed to form 
sphincters. The submucosa consists of 
loose areolar tissue supporting blood ves- 
sels, lymphatics and nerves. The mucosal 
coat consists of the muscularis mucosae 
which supports the gastric glands. The 
glands differ considerably in various sec- 
tions of the stomach. The pyloric glands 
occupy the lower fifth of the stomach, 
there being a gradual transition from the 
glands of the fundus to those of the pylorus. 
It is the derangement of anatomical 
structures with which we are concerned 
in this contribution, 

Congenital hypertrophic stenosis in in- 
fants has been thoroughly studied. As 
the name implies, this condition is due to 
hypertrophy of the pyloric musculature 
causing stenosis. Of course, there are 
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varying degrees of obstruction, ranging 
from almost complete blockage down to 
slight retardation in emptying. The 
treatment varies according to the severity 
of the symptoms. According to Holt, 
Heubner, Bendix, Hutchinson, and others, 
a fair percentage of these cases recover on 
medical treatment. If symptoms are 
severe, surgery must be resorted to. 

e When a section of the pylorus from a case 
of congenital hypertrophic stenosis ot 
the pylorus is examined microscopically the 
condition is found to be very largely due 
to hypertrophy of the muscularis and sub- 
mucosa, particularly of the circular mus- 
cular fibers. Bastianelli in his cases in 
adults, shows muscular hypertrophy, with 
inflammatory changes. 

The clinical picture of the infantile type 
varies with the degree of obstruction, the 
typical case according to Chapin and 
Royster being as follows: Within two to 
four weeks after birth the child begins to 
regurgitate its food after nursing, fol- 
lowed in a few days by distinct vomiting 
which in a few days more becomes projectile 
in character. The stools become smaller 
and smaller and the child loses weight 
very rapidly. When stenosis is slight, there 
may be only occasional attacks of vomiting. 
This type of case is amenable to non- 
surgical treatment. 

In adults, the obstruction is less com- 
plete, and milder symptoms, therefore, 
are the rule. Here again, the clinical pic- 
ture depends upon the degree of obstruc- 
tion. Sometimes the patient complains 
only of vague indigestion, with a feeling 
of fullness or heaviness of the stomach. 
Frequently this is accompanied by 
loss of weight, and not infrequently is 
associated with an undernourished indi- 
vidual. The severity of the symptoms de- 
pends largely upon the duration and the 
extent of the obstruction. The duration 
of the symptoms depends upon the same 
factors. The age of the patients 1s variable, 
the cases in the literature varying from the 
second to eighth decade, our cases ranging 
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from thirty-nine to sixty-three years of 
age. 

The diagnosis of these cases must be 
made chiefly on the basis of the roentgen 
findings. The appearance varies, of course, 
with the extent of pyloric involvement, but 
the chief feature is a persistent, practically 
unchanging, hiatus between the stomach 
and duodenal bulb due to an increase in 
the extent of the pyloric ring. This may 
or may not be associated with spastic 
incisurae of the pyloric portion of the 
stomach several centimeters distant from 
the pylorus. Antispasmodics given to 
physiological tolerance have no effect, 
and vigorous palpation under the roent- 
genoscope over a long period of time 
causes practically no change. The barium 
stream 1s very narrow, the pylorus never 
opening up to discharge as in normal in- 
dividuals. 

The differential diagnosis in these cases 
may be quite difficult or impossible. In 
an elderly patient, with a broad pyloric 
ring, it is impossible to differentiate be- 
tween a small obstructive scirrhous car- 
cinoma and hypertrophic pyloric stenosis. 
In our first case of hypertrophic stenosis, 
this was called carcinoma, since it was 
unchanged in appearance on two examina- 
tions after atropine had been given to the 
physiological limit. The tissue factors are 
the same, but in one case the overgrowth 
is benign, and in the other malignant. 
A small ring ulcer will give the same type 
of pyloric deformity, the incident spasm 
producing a distinct widening of the 
breadth of the pylorus. Simple pyloro- 
spasm can usually be eliminated by inter- 
mittent examination over several minutes, 
and noticing the change of lumen, or by 
the administration of antispasmodics such 
as atropine, belladonna, or one of the 
nitrites. Vigorous manipulation along with 
a gastric peristaltic wave, will many times 
open up the pyloric sphincter, so that a 
rush of barium will occur. In hypertrophic 
stenosis the caliber of the pylorus js un- 
changed under practically all condi® 
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even the deep anesthesia of an abdominal 
operation. © 

A brief protocol of our three cases will 
serve to illustrate practically all of the 
points mentioned above. 


Case 1. C. D., white, male, aged sixty-one, 
admitted to the hospital January 5, 1926, 
complaining of “stomach trouble.” His general 
health had been good until five months prior 
to admission, at which time he began to have 
slight epigastric soreness and discomfort. 
He had lost 25 pounds during this time. There 
had been occasional vomiting unrelated to 
mealtime or food. The physical examination 
was negative except for slight epigastric tender- 
ness. The Wassermann reaction was negative. 
Gastric analysis: No free HCl, positive for 
lactic acid. 

Roentgen Examination. Peristalsis hyperac- 
tive, with a constant narrowing of the lumen 
of the pylorus over an area of 2 to 3 cm., which 
was unchanged during roentgenoscopic ex- 
amination and on films. There was no six hour 
retention. The examination was repeated under 
full atropinization to eliminate spasm, with the 
same findings as noted above. 

Roentgen Diagnosis. Small non-obstructive 
carcinoma of pylorus. 

Operative Findings. Upon opening the 
abdomen, an elastic mass about 2 cm. in 
diameter was found encircling the pylorus. 
This did not have the consistency of malig- 
nancy. The stomach was incised for possible 
interior malignancy, but none was found. 
A Rammstedt operation was performed on the 
pylorus. Postoperative Diagnosis. Quoting from 
the surgeon’s report: ‘““Pylorospasm with hy- 
pertrophy, similar to congenital hypertrophic 
stenosis of infants.” Sinee recovery from the 
operation, the patient has been able to work 
every day. In a recent follow-up letter his 
physician stated that the patient still has 
occasional nausea, associated with fatigue, 
but does not vomit. 


Case mu. C. T., colored, male, aged forty- 
two, first admitted to the hospital in 1916 for 
hemorrhoid operation. At that time he stated 
that he had had some indigestion for six months, 
but no investigation of his gastrointestinal 
tract was deemed advisable. In 1922 he was 
readmitted on account of “stomach trouble.” 
Twowears prior to this admission he had had 
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several attacks of soreness in the right upper 
quadrant, under the costal margin, lasting 
from two or three days up to a week. Six 
months prior to admission, a similar attack 
had come on, from which he had had no relief. 
There was no nausea or vomiting. 

Roentgen Examination. Stomach and duo- 
denum negative except for intense pylorospasm 
and a constant incisura on the greater curvature 
3 cm. proximal to pylorus. A fixed retrocecal 
tender appendix was found. 

Diagnosis. Chronic appendicitis. Operation. 
A right rectus incision was made, and the 
appendix was found tied town and retrocecal 
as described. This was removed. The stomach, 
duodenum, gall-bladder, and pancreas were 
examined and were described as normal. 

The patient was readmitted April 4, 1928, for 
“stomach trouble.” He stated that his symp- 
toms were relieved for about four months after 
operation, but had returned. 

Roentgen Examination. Pylorospasm, with 
the same incisura noted on former examination. 
No six hour retention, but with the head of 
the meal in the descending colon. Roentgen 
Diagnosis. Probable small ulcer near pylorus, 
too small to be seen, but giving irritative hyper- 
motility. 

Laboratory Examination. Wassermann re- 
action negative, gastric analysis (several) 
varying, but all showing marked hyperacidity 
up to 75 per cent. 

Clinical Diagnosis. Peptic ulcer. 

Operative Findings. No external or internal 
evidence of ulcer. The lining mucosa of both 
stomachand duodenum wascarefully examined. 
The mucosa in the prepyloric region had a gran- 
ular appearance. The pylorus was unusually 
small so was stretched manually. Operative 
Diagnosis. Hypertrophy of pylorus. 

Clinical Course. This case followed closely 
the course of the case cited by Mayo-Robson. 
The patient improved greatly after the opera- 
tion, but in five months he began to have a 
return of his symptoms. He has been advised 
to have a pyloroplasty performed, but has not 
yet returned. 


Case nr. A. L. J., white, female, aged thirty- 
nine, admitted May 8, 1928, on account of 
“stomach trouble.” For one year prior to 
admission she had had fullness in her stomach 
immediately after eating, often followed by 
pain; she occasionally had nausea, but no 
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vomiting. In the few weeks immediately prior 
to admission she had vomited often. She had 
lost considerable weight, but did not know how 
much. 


Roentgen Examination. Marked pyloro- 
spasm, with a small irregularity of the lesser 
curvature just at the pylorus, suggested ulcer 
induration without a “fleck.” The duodenal 
bulb was normal. At six hours there was a 
gastric residue estimated at 25 per cent. A 
reexamination gave the same findings. Roent- 
gen Diagnosis. Probable small ring ulcer, with 
partial obstruction. This was based on the 
pyloric irregularity and the gastric residue. 

Clinical Diagnosis. Peptic ulcer with ob- 
struction. 

Operative findings. The stomach and duo 
denum were negative externally and an in- 
cision showed no evidence of ulcer or fissure. 
The pylorus was definitely thickened, the 
lumen being quite small. On account of this, 
the anterior portion of the pyloric musculature 
was removed and a pyloroplasty was done after 
the method of Horsley, Judd and others. 

Pathologic Findings. Hypertrophy of py- 
lorus. Microscopic examination of the excised 
tissue shows “‘slight diffuse round cell, plasma 
cell, and polymorphonuclear infiltration and 
considerable vacuolar degeneration of the 
muscle. There is edema in the submucosa.” 

Pathologic Diagnosis. Acute and chronic 
inflammation of the pylorus. 

Clinical Course. Since operation, the patient 
has gained 30 pounds and is enjoying the best 
health she has ever known. 


DISCUSSION 


Adult hypertrophy may possibly be a 
residuum of the congenital form which 
has been relieved, the symptoms returning 
later in adult life. It is possible theoret- 
ically that slight obstruction in infants 
might be overcome by a secondary gastric 
hypertrophy. After many years, the gastric 
musculature might become atonic, and 
the symptoms could reappear, or func- 
tional spasm might be implanted on the 
already existing hypertrophy, and symp- 
toms would appear. Another possible 
explanation of the adult type is that long- 
continued functional spasm might produce 
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hypertrophy in an otherwise normal py- 
lorus. ° 

Judging by the lack of adequate descrip- 
tion in the literature, this condition has 
seldom been recognized, and must be 
more common than one would be led to 
expect from reading. Soon after we had 
encountered the third case reported in our 
series, there came an opportunity to talk 
this condition over with Dr. Alexander 
Moore of the Mayo Clinic. He stated 
that several similar cases had come under 
his observation. 

It is our belief that hypertrophic pyloric 
stenosis in the adult is a definite disease 
entity, and that it causes a definite syn- 
drome. We have under observation about 
10 of these cases in whom this tentative 
diagnosis has been made, and believe that 
several will be forced to operation on 
account of the increasing severity of their 
symptoms. It is also believed by us that 
hypertrophic stenosis, when marked, can 
be differentiated from simple persistent 
pylorospasm by careful roentgenoscopic 
examination. Undoubtedly spasm due 
to reflex irritation may be an etiological 
factor, and if long continued will lead to 
hypertrophy. Consequently there is a 
rather wide border zone between simple 
spasm and hypertrophic stenosis, in which 
a definitely accurate diagnosis cannot be 
made. 

From the roentgen standpoint, the two 
signs which lead us to suspect hypertrophy 
are first, a persistent, practically unchang- 
Ing, increase in the breadth of the pyloric 
ring present on repeated examination and 
not amenable to antispasmodics, and 
second, a six hour gastric residue. If an 
appreciable six hour residue is present 
together with the increase in breadth of 
the pyloric sphincter, it is believed that 
the diagnosis is practically as positive 
as the usual diagnosis of ulcer or car- 
cinoma. If roentgenologists will recognize 
this condition, it is believed that many 
patients will be benefited by the institution 
of proper treatment after diagnosis. Judging 
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by our experience, there are undoubt- 
edly many oases now labeled ‘“‘pyloro- 
spasm”? who could be definitely restored 
to health if the true cause “hypertrophy” 
were recognized and treated. 


SUMMARY 


A rather careful study of the literature 
reveals only a few contributions on hyper- 
trophic pyloric stenosis in adults. This is 
particularly true of the roentgen literature. 
The literature, anatomy, and pathology 
have been briefly reviewed. The etiological 
factors are probably long-continued spasm, 


Hypertrophic Pyloric Stenosis in Adults 


515 


a residuum from congenital hypertrophic 
stenosis, or a combination of both. Three 
cases have been reported in this com- 
munication all proved by operation, and 
the postoperative courses have been fol- 
lowed. The chief roentgen finding is an 
unchanging increase in the breadth of the 
pyloric sphincter, sometimes associated 
with a prepyloric incisura. The advanced 
cases may have a six hour gastric residue. 
Treatment in the pronounced cases ñs 
surgical, some type of pyloroplasty being 
the operation of choice. In the milder 
cases, a modified diet may prove beneficial. 
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THE CLINICAL EFFECTS OF THE INHALATION 
OF NITROGEN DIOXIDE* 


By B. H. NICHOLS, M.D. 
Cleveland Clinic 


CLEVELAND, OHIO 


N THIS discussion it is my purpose to 

attempt to show the clinical and ana- 
tomical effectsof the inhalation of gases 
generated by the decomposition of roent- 
gen films of the nitrocellulose type and also 
to discuss briefly the treatment. 

A number of toxic gases are generated 
by the flameless combustion or decom- 
position of nitrocellulose roentgen films. 
The amount of gas generated is dependent 


upon several factors: the temperature, the 


amount of pressure, and the amount of 
oxygen present. 

Various investigations have been made, 
one by the Chemical Warfare Service, as 
to the processes which lead to the de- 
composition of nitrocellulose products, 
these investigations having been made 
with a view to formulating law codes for 
the storage of roentgen films. It is not my 
purpose to discuss this phase of the matter 
at this time.* These reports will be pub- 
lished and will doubtless soon be expressed 
in the law codes of the various states. 
What I wish to emphasize is merely the 
practical aspect of the matter, since the 
practitioner is concerned, not with methods 
of storage of roentgen films, but with the 
character of the lesions produced by gases 
that may be formed from their decom- 
position and the proper treatment of the 
victims. 

The gases produced by the decomposi- 
tion of nitrocellulose films are carbon 
monoxide, nitrogen dioxide, carbon di- 
oxide, nitrous oxide, and hydrogen cyanide. 
Of these, carbon dioxide and nitrous oxide 
are non-lethal, but the latter on exposure 
to the air is quickly transformed into 
nitrogen dioxide, the lethal characteristics 
of which will be discussed later. Carbon 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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monoxide constitutes practically one-third 
of the total volume of the gas which 1s 
generated. The inhalation of carbon mon- 
oxide is a rather common accident and its 
asphyxiating effect is well known, the com- 
bination of carbon monoxide ‘with the 
hemoglobin rendering the latter incapable 
of carrying oxygen. Nitrogen dioxide, a 
corrosive and deadly gas, is formed in large 
quantities, this gas constituting another 
third of the total volume of gas generated. 
In the presence of water or moisture nitro- 
gen dioxide liberates free nitric acid. This 
process must be kept in mind in consider- 
ing the effect of the inhalation of nitrogen 
dioxide, as when the moisture in the lungs 
comes in contact with this gas, nitric acid 
is liberated, with resultant disastrous 
effects on the tissues of the lungs. Hydro- 
gen cyanide is a very poisonous gas and if 
any appreciable quantity is produced, it 
might account for some of the early and 
instant deaths. 

The effect of the inhalation of nitrogen 
dioxide may vary from slight edema of 
the lungs which is manifested by the 
expectoration of bloody rusty-colored 
mucus, to an overwhelming edema which 
causes the patient literally to be drowned 
in his own fluids. Death may take place 
within a few hours after inhalation, it 
may be delayed for days. Recovery may 
take place weeks after stormy periods at 
intervals during which life is despaired of. 
Whether or not ultimate recovery 1s com- 
plete remains to be established. 

The possible lesions which may occur 
are well illustrated by the post-mortem 
report of one of our cases in which the 
following conditions were found: acute 
tracheobronchitis (slight); extensive pul- 
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monary edema; widespread degeneration 
and necrosis With regional thrombosis and 
hemorrhage especially in the kidneys, 
lungs, myocardium, brain, esophagus, and 
duodenum; multiple infarcts in the lungs 
and kidneys; multiple areas of recent 
myomalacia; erosion of the duodenum 
and the lower third of the esophagus; focal 
superficial necrosis of the mitral and 
triscuspid valves with overlying fibrin 
thrombi; multiple areas of hemorrhage in 
the walls of the coronarv arteries and 
regional tissues; hydrothorax amounting 
to 1000 c.c. on the right side and 600 c.c. 
on the left; early bronchopneumonia; 
cardiac dilatation. This patient died a 
week after the disaster,* growing progres- 
sively worse with increasing delirium until 
a comatose condition supervened. 

In another case in which death occurred 
twenty-five days after the disaster the 
post-mortem examination revealed sub- 
acute interstitial pneumonitis; pulmonary 
congestion and edema; bronchopneumonia; 
purulent bronchitis; fibrous pericarditis, 
synechia cordis; hypertrophy and dilata- 
tion of the heart, especially on the right 
side; interstitial myocarditis, right and 
left ventricles; vegetative endocarditis, 
mitral valves; mural thrombus, right 
auricle; atheromatous plaques at the base 
of the aorta and pulmonary arteries; 
cloudy swelling of the heart, liver and 
kidneys; fatty infiltration of the liver; 
multiple healing infarcts in the kidneys; 
fibrous and fibrinous pleuritis, bilateral; 
cyanosis; anemia; calcareous plaques in 
the dura of the brain. 

In a case which died a few hours after 
the disaster the following gross conditions 
were found: Acute pulmonary  conges- 
tion and edema; acute dilatation of the 
right heart; petechial subendocardial 
hemorrhages in the left ventricle, stomach 
and small intestines; cyanosis; blood con- 
centration; hemolysis. 

It is unnecessary to give here the gross 
and microscopical findings in these post- 
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mortem examinations. These will be 
published elsewhere in detail. These sum- 
maries, however, are sufficient to indicate 
how far-reaching may be the effects of the 
inhalation of nitrogen dioxide and how 
prompt, persistent and meticulous must be 
the treatment. 

Before describing the clinical course of 
patients who have inhaled this corrosive 
gas it may be well to state that while 
clinically the patients’ chests often ap- 
peared to be clear, the roentgenograms 
always revealed numerous small nodular 
areas scattered throughout both lobes. 
This nodular infiltration was interpreted 
as an exudative infiltrate and an interstitial 
fibrosis which was, we believe, due directly 
to the irritant effect of the poisonous gases 
on the lung tissue. 

It seemed to us that the small areas of 
infiltration which were first seen were 
truly exudative in character. These ap- 
peared on the films as rather pale, appar- 
ently translucent shadows. In this stage 
there was clinical evidence of moisture in 
the lungs—extensive moist bubbling rales; 
the patients suffered extremely from dif- 
ficult respiration and cyanosis was marked. 
A roentgenogram of such & chest taken 
two weeks later showed extensive, dense, 
rounded nodules which were interpreted 
as due to interstitial fibrosis, and were 
proved to be so by post-mortem examina- 
tions. These areas were almost identical 
in appearance with those seen in miliary 
tuberculosis and in some types of miliary 
metastases or pneumonoconiosis. Roent- 
gen examinations of these chests were made 
at weekly intervals, the successive films 
showing a gradual fading out of the lesion. 
At the present time in at least two cases 
the lungs appear to be normal as far as 
can be determined by roentgen examina- 
tion. The cardiac impairment in each case 
which was directly due to the edema and 
interstitial pneumonitis, was not demon- 
strable roentgenologically. 

The clinical course in those individuals 
who were hospitalized immediately after 


S18 
the disaster was rather prolonged and was 
marked by definite phases or relapses. On 
admission the patients showed a rather 
marked cyanosis which progressively in- 
creased. The clinical picture at this stage 
was characteristic of an acute pulmonary 
edema. Early laboratory data showed a 
marked concentration in the blood, and 
gave no evidence of reduction of the 
hemoglobin. The oxygen-carrying capacity 
was normal or slightly diminished. Most 
of the red blood counts taken early showed 
a polycythemia, the red cell count varying 
from § to 8 million. As the condition im- 
proved there was a tendency toward 
anemia, the count varying from 2,500,000 
to 3,000,000. This anemia could perhaps 
be explained as due to an attempt to neu- 
tralize the presence of the nitric acid 
formed in the lungs. 

During the first seven days after the 
disaster, from May 16 to May 23, there 
was a gradual improvement in the con- 
dition of these patients, the temperature, 
pulse and respiration gradually assuming 
a normal rate. Following this they re- 
mained normal as far as their clinical 
charts were concerned until May 30— 
fifteen days after the disaster—when they 
again showed a rise in temperature, ac- 
celeration of pulse and respiration and 
marked cyanosis, these symptoms appear- 
ing in all respects identical with those of 
the initial illness. From this time on, the 
course was rather slow, the temperature, 
pulse and respiration returning to normal 
about July 4—fifty days after the disaster. 
The cyanosis varied considerably, some- 
times being very marked. In some cases 
it was not relieved even by a high con- 
centration of oxygen, but was affected 
by the position of the patient; that 1s, the 
patient could be relieved by being placed 
on his right side. Upon being discharged 
from the hospital practically all patients 
noticed a very marked response to effort, 
which has, in some cases, persisted to date. 

In the case of those patients who were 
admitted to the hospital on the day of the 
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disaster with a very marked acute pul 
monary edema with cyanosis, the pulse was 
imperceptible, and no therapeutic measure 
was of any avail. Practically all of these 
patients died. In some cases, the edema 
was so marked that frothy material 
flowed very freely from the nose and 
mouth. 

The treatment instituted in the early 
stages consisted chiefly in venesection and 
transfusion and the intravenous injection 
of saline and Fisher’s solutions, together 
with massive doses of atropine, caffeine, 
soda benzoate and ergotol. Codeine and 
morphine were used as sedatives. In 
several of the cases an immediate increase 
in the pulmonary edema, and death, fol- 
lowed transfusion. In the early stages vene- 
section followed by intravenous Fisher's 
or saline solution seemed to result in 
the best clinical improvement. Venesec- 
tion was very difficult because of the con- 
centration of the blood. In some cases it 
was necessary to massage the arm in order 
to obtain any blood at all. Atropine appar- 
ently controlled the edema of the lung to 
only a small degree as was the case with 
ergotol. At all stages codeine appeared 
to be the best sedative. 

The administration of oxygen through 
intranasal catheters was inadequate, the 
cyanosis being in most instances unchanged. 
In the earliest stages oxygen administered 
under pressure from a gas bag with a tight 
fitting mask seemed to force oxygen 
through the fluids in the lung and relieved 
the cyanosis. The institution of the Roth- 
Barach oxygen tents after the initial edema 
resulted in a very marked improvement 
in the patients who survived. These 
tents were not available in the early period 
so it is difficult to say what effect they 
would have had in the earliest stages, but 
all who survived the first four days and 
were placed in oxygen tents showed a 
complete disappearance of the cyanosis 
when the concentration of oxygen in the 
tent amounted to between 40 and 50 per 


cent. This was the case until E 
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and 30, when the patients had relapses and 
the cyanosis became more intense. lt 
was then found necessary to maintain 
the concentration of oxygen in the tent 
as high as possible—from 60 to 70 per cent 
as estimated—and even then in most in- 
stances the cyanosis was not completely 


relieved. After the institution of the 
oxygen tents, the drug therapy was re- 
duced to a minimum, and consisted 


chiefly of sedatives—codeine, allonal, and 
occasionally morphine and pantapon. An- 
other drug used in this period was digitalis 
which did not seem to affect the pulse in 
any way or to lessen the cyanosis. Codeine 
in gram doses every two hours was suf- 
ficient to give the patient rest and to 
relieve the tracheal reflexes which were 
causing violent fits of coughing. No 
other single drug seemed to be as effective 
for most of the complaints as codeine. 
Allonal, or luminal in some instances, 
was the best hypnotic. 

Perhaps the outstanding points in the 
treatment could be summarized as to their 
importance and efficacy in the following 
order: continuous oxygen therapy; sufh- 
cient codeine to relieve the troublesome 
cough and to afford relaxation, and the use 
of other sedatives such as allonal, luminal 
and amytal. At first ıt was considered 
necessary to keep the water intake at a 
very high rate—between 3000 and 5000 
c.c. but later the intake was reduced to 
between 2500 and 3000 c.c. 

The clinical course and treatment de- 


scribed above pertains to the victims of 


nitrogen dioxide poisoning. The signs and 
treatment of carbon monoxide poisoning 
require no extensive description but it 
may be well to cite the following excerpt 
from the report issued by the Chemical 
Warfare Service to which we have already 
referred: 


If the patient has not lost consciousness, 
getting him into the fresh air will generally 
be all that it is necessary to do. Mild stimula- 
tion, such as the inhalation of aromatic spirits 
of ammonia, is of some value. 
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If the patient is unconscious but breathing, 
pure oxygen should be administered, pref- 
erably under pressure through a mask. 
Oxygen accelerates the discharge of carbon 
monoxide from the blood. Stimulants such as 
camphor, caffein, and strychnine should be 
given hypodermically. General massage should 
be practiced to improve the circulation and 
restore the oxygen balance. The patient must 
be kept warm. 

If the patient is not breathing, artificial 
respiration (Schaeffer method) must first be 
employed, and then the measures of the 
preceding paragraph resorted to. If recovery 
is not prompt, the inhalation of a mixture of 
carbon dioxide, § per cent, with oxygen, 9§ 
per cent, recommended by Haggard and Hen- 
derson, should be used. Venesection, with the 
introduction of normal (physiological) salt 
solution, has been employed with especially 
good results. 

In some extreme cases in which the respira- 
tions have ceased and the heart has stopped 
or almost stopped, Crile and Lenhart have 
shown experimentally that more than ṣo per 
cent can be saved by blood transfusion, while 
without this all other methods are of no avail. 


As stated in the beginning of this paper 
my purpose has been merely to call atten- 
tion to the outstanding features in the 
clinical course and treatment of patients 

who have been subjected to poisoning by 
the inhalation of the gases formed by the 
combustion of nitrocellulose products—for 
there are other products than roentgen 
films the combustion of which may produce 
identical results. 

The general physician should be pre- 
pared to offer the most efficient treatment 
in the presence of such an emergency. 


DISCUSSION 


Dr. Leon T. LEWa.p, New Yark City. Dr. 
Nichols used the term “fibrosis? and then 
showed signs of the condition rapidly clearing 
up. Unless he has the histological demonstra- 
tion of this fact, I wonder if he would explain 
whether it was an acute exudative inflammation 
rather than perhaps one with some cellular 
changes that did not go on to what we ordin- 
arily understand as interstitial changes. 
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Dr. A. H. Pirie, Montreal, Canada. I would 
like to ask if, in that appearance of miliary 
tuberculosis, Dr. Nichols took stereoscopic 
pictures and if he did not find the miliary ap- 
pearance running in lines. I have seen the same 
after inhalation of poisonous gas in which I 
diagnosed miliary tuberculosis without knowing 
what was the matter with the patient and then 
I found on stereoscopic examination that the 
appearance of miliary tuberculosis ran in lines 
following the lines of the bronchi and bronchi- 
oles. 

Dr. Nicuors (closing). In regard to Dr. 
LeWald’s question, our interpretation of this 
nodular fibrosis was definitely confirmed by the 
pathological specimens from the cases that 
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succumbed to the disease. These nodules were 
around the bronchi and were edefinitely inter- 
stitial in character. We are well aware of the 
fact that these did not conform to the usual 
findings of a fibrosis but our pathologist as- 
sured us that these were interstitial fibrous 
nodules of a rather acute character. 

In answer to Dr. Pirie’s question I would say 
that we made no stereoscopic films of these 
patients as they were all very sick and in 
oxygen tents and it was necessary to do them 
quickly with a bedside unit; but I feel that our 
post-mortem findings in these cases demonstrat- 
ed clearly that these were interstitial fibrous 
nodules and not the ordinary striated or stringy 
type of fibrosis we usually see in the lung. 
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THE POSITION OF ROENTGENOLOGY IN THE UNDER- 
GRADUATE MEDICAL CURRICULUM AS SEEN 
BY RECENT GRADUATES 


By JOHN R. CARTY, 


M.D. 


Cornell Medical School 
NEW YORK CITY 


HE growing importance of roentgen 
diagnosis and therapy in medicine 
has of late focussed attention upon its 
pedagogic aspect. The organization of 
teaching departments in the medical schools 
of the United States has been considered 
by Hickey, Bass and others. Because of 
the rather divergent opinions expressed 
regarding the place of roentgen diagnosis 
and therapy in the undergraduate cur- 
riculum, it was thought that a study of the 
viewpoint of the graduate of medicine 
would be interesting. Accordingly, a 
study of the teaching of roentgenology has 
been made, especially from the aspect of 
the recent graduate of medicine. It is our 
aim to coordinate these opinions with 
the organization of the roentgen courses 
as given in the respective medical schools, 
in order to determine whether the instruc- 
tion has been comprehensive and adequate, 
and if not, how it could be improved. 
Questionnaires were sent to the deans of 
all Class “A” medical schools asking for 
the following information: (1) Under what 
department the teaching of roentgenology 
is carried out; (2) whether or not full 
professors are in charge and whether the 
teachers are full time specialists in their 
subjects; (3) details as to the amount and 
character of the courses. In addition the 
following questions were asked: (1) Do 
you consider that the undergraduate 
students show an unusual interest in 
roentgenology? (2) Do you consider that 
the medicals schools of the United States, 
as a whole, give adequate and compre- 
hensive courses in roentgenology? Sixty- 
five replies were received from Class “A” 
schools throughout the country. 
Questionnaires were also sent to 125 


recent graduates of medicine, the majority 
having been graduated three years or 
less, asking, first, whether they thought 
that the courses had been adequate and 
comprehensive, and if not in exactly what 
way they were deficient, and whether they 
had any suggestions for improvement. 
Replies were received from 100 graduates 
representing 40 medical schools distributed 
over the United States. The replies from 
both questionnaires were tabulated under 
the medical schools attended, and the 
results were correlated. This method is 
open to the objection that a graduate of 
three years has not had sufficient experi- 
ence to appreciate possible deficiencies in 
the curriculum, but a longer period of time 
might represent a lack in the instruction 
which has since been remedied. We realize, 
of course, that the series is a small one 
but it is probably large enough to give the 
trend of opinion. 

The analysis of the mass of information 
received is difficult. The tendency in this 
type of work is to allow the statistics to 
reflect a personal bias. For the sake of 
clarity it has been thought best to consider 
the subject under three heads: (a) Quality 
of instruction. By this we mean the ability 
of the instructor to impart knowledge and 
arouse enthusiasm. (B) Time devoted to 
the subject. (c) Type of instruction. 
By this is meant whether the instruction 
is given 1n formal lectures, section work or 
clmical conferences, etc. 

(A) Quality of Instruction. From a study 
of the organization of a teaching staff a 
fairly good estimate of the ability of the 
teachers can be obtained, but it does not 
aways follow that the most inspired in- 
struction takes place in the most highly 
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organized department. In this connection 
the opinion of the recent graduate 1s most 
valuable, for it takes a student only a short 
time to determine whether an instructor 
is a good teacher. Seventy-two of the 
graduates answering the questionnaire 
were satisfied with the instruction received. 
Often one would express the opinion that 
the teaching was good but that there was not 
enough of it. Relatively few graduates (28) 
complained that the teachers could not 
teach. Taken as a whole, however, com- 
paratively little dissatisfaction was ex- 
pressed with the quality of instruction. 

(B) Time Devoted to the Subject. Sixty- 
four of the graduates were dissatisfied with 
the amount of time allowed to the subject. 
Of this group 60 wanted more time, while 
only 4 thought that there was too much 
time devoted; 36 were satisfied with the 
time as given. In view of the overcrowding 
of the undergraduate medical curriculum, 
the fact that there is a desire for more 
instruction is significant. We believe that 
this shows a general interest and keenness 
of the students for roentgenology. In 
this connection those who answered the 
questionnaires sent to the medical schools 
as to whether there was an unusual in- 
terest among the students, 58 per cent said 
that there was an unusual interest, corro- 
borating the statements made above. 

The average total scheduled time, ex- 
cluding electives, of the institutions at- 
tended by those who were dissatisfied with 
the amount of time devoted was forty-one 
hours, indicating that this is insufficient. 
That the present ways of teaching medicine 
are not satisfactory 1s suggested by the 
various new methods which are being tried 
in different institutions. After all, the aim 
of a medical school should be to give good 
grounding in the fundamentals of medicine 
and surgery. It would be unwise to at- 
tempt to make a specialist of a medical 
student, yet we devote a tremendous 
amount of time to the teaching of surgery, 
for instance, without a thought of making 
the student a surgeon. Roentgenology, 
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especially diagnosis, is rapidly becoming 
a fundamental in medicine and is emerging 
from the status of a limited specialty. 
A great deal more time can be devoted to 
roentgen diagnosis without attempting 
to make the student a roentgenologist. 
Evidently this fact is appreciated by the 
young graduates. 

The manufacturers of roentgen appara- 
tus are constantly making machines safer 
and almost automatic and the sales of 
roentgen machines among general medical 
men are constantly growing, especially 
where there is no roentgenologist within 
easy reach. While it may be true to a cer- 
tain extent, as Bass points out, that the 
country practitioner does not have need 
of a more extensive knowledge of roentgen 
diagnosis, yet in the future a broader 
acquaintance will be necessary as a part 
of a well-rounded medical education. 

(c) Type of Instruction. Sixty-two of the 
graduates answering the questionnaire 
were dissatisfied with the type of instruc- 
tion. They felt that the formal lecture 
was too theoretical and not sufficiently 
practical. They asked for more section 
work with demonstration of a large num- 
ber of roentgenograms showing the various 
pathological processes. It was their 
opinion that this was of special value in 
connection with the study of the case 
history and the patient. This is best 
summarized in one reply: “Give us more 
section work, demonstrate radiographs 
in connection with the study of the patient 
as a whole.” In order to do this there must 
be close cooperation with the various 
clinical departments. 

Several stated that the dangers of roent- 
gen diagnosis and therapy had not been 
sufficiently emphasized. This is inexcus- 
able but perhaps understandable when we 
realize that these men received their 
instruction in roentgen therapy from a 
clinical department. 

Constructing an ideal course in roentgen 
diagnosis and therapy for undergraduates 
from the suggestions received, we would 
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predicate a department of radiology or 
roentgenology under the direction of 
full professor of radiology or roentgenology 
who devotes full time to his subject, and 
he should have such assistants as the 
volume of teaching warrants. ‘The in- 
struction should be given in four years, the 
last being elective, as follows: 

First Year. Demonstration of normal 
anatomy given in conjunction with the 
department of anatomy. 

Second Year. Demonstrations in small 
sections of roentgenograms of the common 
pathological processes. 

Third Year. (a) Combined clinics with 
various clinical departments. In these 
clinics the roentgenogram is to be demon- 
strated by a roentgenologist, following 
the clinical study of the patient. (4d) 
Didactic lectures, emphasizing the scope 
and limitations of roentgen diagnosis and 
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therapy, its possible dangers, etc. The 
amount of theory taught is to be kept at a 
minimum. 

Fourth Year. Elective. Attendance at 
formal interpretation, routine roentgen- 
oscopy and such other work as particularly 
interests the student. 


CONCLUSIONS 


The ability of the instructors in 
roentgenology, as a whole, in Class “A” 
medical schools of the United States 1s 
good. 

The type of instruction is not en- 
tirely satisfactory. 

3. Too little time is allowed for the 
subject. 

There is an unusual interest in 
roentgenology among the medical students. 

5. An ideal course is outlined from 
answers received from graduates. 
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POLYP OF THE DUODENUM 
CASE REPORT* 


By ROBERT J. REEVES, 


M.D., 


and ROSS GOLDEN, M.D. 


NEW YORK CITY 


ENIGN tumors of the duodenum are 
not common. A review of the litera- 
ture published in a recent article by one of 
us,! disclosed only 17 reported cases to 
which 2 more were added. This probably 
gives a false impression of their frequency. 


In his “Lehrbuch der Pathologischen 
Anatomie,” published in 1861, although no 


specific cases are presented, von Rokitanskı 
gives the impression of being familiar with 
them. Undoubtedly other instances of 
incidental findings at necropsy are hidden 
in the files of numerous hospital depart- 
ments of pathology. For example, at this 
institution the cross index files of the 
Department of Pathology show 4 such un- 
reported cases in which small polypoid 
growths were accidentally found in the 
duodenal bulb at necropsy. They are 
apparently being detected more frequently 





FIG. 
of the stomach and duodenum. 
duces a rounded area of diminished density. 


1. Film showing the apparently normal contour 
The polyp pro- 


on roentgen examinations of the gastro- 
intestinal tract and in some cases are of 
clinical importance. 

It seems worth while to report another 
case in which there were a number of inter- 
esting associated conditions. 


CASE REPORT 


J. R. (Unit No. 68260), a doorman, aged 
sixty, of Irish descent, came to the Presbyterian 
Hospital, March 9, 1927, complaining of pain 
in the upper abdomen, very severe for the 
previous four days. For twenty years he had 
been having epigastric pain, extending over 
the entire upper abdomen, and at times radi- 
ating to the spine. The pain usually came on 
immediately after meals, and was relieved by 
sodium bicarbonate. For ten years the pain had 
been more constant, and for two years prior 
to admission he had nausea and spontaneous 


vomiting once a day, usually at night. He had 
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The duodenal bulb partially filled shows the 
in the barium shadow much more dis- 


Fic. 2. 
‘vacuole”’ 
tinctly. 


* From the Roentgen-Ray Department of the Presbyterian Hospital, New York City. 
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taken alkalies with some relief. He had lost 
about 16 pound¢ during the previous two years. 
There was no history of hematemesis or clay 
colored stools. A roentgen examination at 
another hospital was said to have shown a 
duodenal ulcer. 

The physical examination disclosed nothing 
of importance except a generalized psoriasis. 
There was vague epigastric tenderness. A test 
meal showed free hydrochloric acid to be 50,and 
total acidity 110. The guaiac test was negative. 

Roentgen examination of the gastrointestinal 
tract, March 21, 1927, showed the stomach to 
be rather high and hypertonic. The pyloric 
portion was very spastic and never filled com- 
pletely. There was no six hour retention. 
Because of the pylorospasm the duodenal bulb 
was not filled. A re-examination after the 
administration of atropine was requested. His 
condition improved, however, and he was dis- 
charged against advice to the out-patient de- 
partment. Shortly after leaving the hospital 
he began having cramps in his legs after walk- 
ing one or two blocks. 

Re-examination of the stomach, March 31, 
showed considerable spasm of the pylorus. 
There was no six hour retention. The duodenal 
bulb appeared smooth in contour. There was 
a rounded area of diminished density in it 
which suggested a polyp. 

He returned to the out-patient department 
August 25, complaining of continuous upper 
abdominal pain which was not severe enough 
to disturb his sleep and which had no relation 
to meals. He was placed on ulcer regimen for 
ten days and the pain disappeared. 

Roentgen examination of the stomach was 
repeated on September 29, and pylorospasm 
was again noted. There was a very small six 
hour retention at this time. In the smooth, 
regular, non-tender duodenal bulb, the small, 
rounded, filling defect was again demonstrated. 

A cholecystogram was made and demon- 
strated the presence of gallstones. Surgery was 
advised, but the patient would not consent. 
He improved and went home. 

He was admitted to the hospital again on 
January 28, 1929, with a temperature of 103° 
and pulse of 120. Two weeks prior to admission 
he developed a bronchopneumonia. He com- 
plained of a sore mouth of one month duration. 
The mouth and throat appeared very red and 
numerous small ulcerated areas were present. 


Polyp of the Duodenum §25 


A diagnosis of agranulocytic angina was made. 

The blood examination was as follows: 
Hemoglobin, 87 per cent; red blood cells, 
4,500,000; white blood cells 2,500. The dif- 
ferential count was: Polymorphonuclear leuco- 
cytes, o; lymphocytes, 74 per cent; eosinophiles 
24 per cent; basophiles, o; endothelial cells, 
24 per cent; lymphoblasts, 4 per cent. A large 
amount of débris was present, probably the 
destroyed white cells. 

He continued to run a fever of 102° to 104° 
and appeared very drowsy and toxic. Neither 
the mouth nor the blood picture showed any 
improvement. On the second day a transfusion 
of 700 c.c. of blood was given, and a smear 
taken twelve hours later showed no poly- 
morphonuclear leucocytes. The third day 0.3 
gm. guanine hydrochloride in 40 c.c. of water 
(pH 4.0-6.0) was given. Six hours later the 
white blood cells were 1500, but there was only 
one polymorphonuclear leucocyte seen. The 
fourth day two doses of 0.4 gm. guanine 
hydrochloride were given intravenously. The 
following day the white count was 2000, with 
12 per cent polymorphonuclear leucocytes. 
Another smear taken twelve hours later, 
however, showed the polymorphonuclears to 
be absent. Patient became comatose and died 
on February 1. 

Necropsy disclosed a thin-walled gall-bladder 
containing watery fluid bile and a number of 
small calcium stones. The duodenum showed 
an ulcerated area in the upper margin of the 
bulb where the mucosa and submucosa were 
absent. The lesion measured about 1.§ cm. in 
diameter. The margins of this area were 
slightly undermined and showed no evidence 
of healing or deformity. On the opposite sur- 
face were several polypi, the largest measuring 
o.§ cm. in diameter. They had the appearance 
of adenomatous hyperplasia of the mucosa. 
In the stomach was a small area which had 
the appearance of a healed ulcer. The sub- 
mucosa was absent over this area and the mu- 
cosa was quite thin. The fibers of the muscularis 
were intermingled with many dense bands of 
collagen. At the margin of the old ulcer was a 
thick-walled artery. 

Microscopical examination of the largest 
nodule showed it to be a small polypoid 
adenoma composed of Brunner’s glands. It 
was covered by mucosa. The muscularis did 
not enter the tumor. 
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COMMENT 


The vague symptoms which this patient 
had were more confusing because of the 
coexisting cholecystitis and the evidence of 
a healed gastric ulcer. The largest polyp 
produced an area of diminished density in 
the barium shadow of the bulb which could 
be easily demonstrated. At the time of the 


Robert J. Reeves and Ross Golden 


May, 1930 


roentgen examinations, no evidence of a 
duodenal ulcer could be detected. In view 
of the character of the terminal condition, 
the question may be raised as to whether 
the ulcer did not develop after the last 
gastrointestinal study. The vague gastric 
symptoms in this case can hardly be at- 
tributed with certainty to the polyp alone. 
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_ RADIUM ASA PALLIATIVE AGENT* 


By G. W. GRIER, M.D. 


PITTSBURGH, PENNSYLVANIA 


S° MUCH prominence is given to the 
unusual and phenomenal cures which 
are occasionally obtained by radium treat- 
ment that one is apt to lose sight of the 
many hopeless cases which daily present 
themselves. These cases are entitled to 
just as much care and consideration, and 
just as much effort should be spent on them 
as on the cases which offer a chance for 
cure. If we can add an extra year of life 
to these unfortunates and make their last 
days more comfortable; if we can give them 
a little encouragement and relief by a 
treatment which offers some hope, however 
meager, then that treatment is well worth 
while. 

With our present knowledge of the 
treatment of malignancy, the majority of 
sufferers from this disease suitable for 
radium treatment are incurable at the 
time they first present themselves, if we 
except cases of epithelioma of the skin. 
If this is true, palliative treatment is 
of prime importance since it involves the 
majority of cases seen. An analysis of the 
last 350 cases treated by radium in my 
private practice, not including cases still 
under treatment, shows an astonishing 
preponderance of incurable cases. In a 
total of 226 cases of malignancy, the results 
were favorable in 67; unfavorable in 159. 
If the experience of the average radiologist 
is similar to my own, he is called upon to 
treat about two and one-half times as 
many incurable cases as he is those in 
which he can hope for a recovery. I realize 
that it is not always possible to decide when 
a case is first seen whether that case is 
curable or not. In fact, it is frequently 
impossible. However, a correct estimation 
of the curability of a case is not often 
vital to the correct conduct of the treat- 
ment. That is to say, the treatment which 
would be proper to apply where one 


expected a cure, in a majority of instances 
would be equally applicable in an in- 
curable case. There may be a few excep- 
tions to this rule, but unless the case is 
beyond all question obviously hopeless, 
the best policy is to treat all patients as 
if a cure were expected. If this policy’ is 
followed, one will occasionally be agree- 
ably surprised to see an apparently hope- 
less case recover. One of the most certain 
things we know about malignancy is that 
it is impossible to predict the progress of 
a case. With this in mind, it has been my 
experience that the best way to achieve 
palliation is to disregard what we are 
accustomed to think of as palliative treat- 
ment and treat the patient as if a cure 
were expected. The few instances where 
this plan is unwise will be discussed specifi- 
cally later. 

The object of this paper is to describe 
the general plan of treatment which I have 
found most efficacious in incurable cases 
of malignancy of various types and which 
is also capable of bringing about a cure if an 
error has been made in estimating the 
curability of the case. Any system of 
palliative treatment which does not admit 
of the latter possibility is, it seems to me, 
open to criticism. I refer specifically to 
inadequate dosage applied in such a man- 
ner and at such intervals that a curative 
effect would be impossible. Such treat- 
ment will not have any better palliative 
effect than doses of sufficient size applied 
at proper intervals to cause destruction of 
malignant tissue. There are very few 
patients indeed whose physwral condition 
will not permit adequate treatment judi- 
ciously administered. There are, of course, 
certain types of malignancy which are very 
resistant to radiation, and often there 
is no way to determine this fact before 
treatment. Biopsy may give some informa- 


* Read at the Fourteenth Annual Meeting, American Radium Society ,Portland, Oregon, July 8-9; 1929. 
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tion on this point and for this reason, as 
well as from the standpoint of useful 
statistics, is very desirable. However, 
there is no doubt that biopsy may increase 
the likelihood of metastasis. If it can be 
shown that the patient has a type of 
malignancy well known to be highly radio- 
resistant, the indication for more active 
treatment in order to achieve palliation 
is obvious. However, if the general plan 
of always treating as vigorously as possible 
is followed, this end will be attained. 
It is believed by some that repeated small 
doses of radiation bring about fibrosis in 
a tumor and that no small part of the 
improvement which may be noted is really 
due to this fibrosis. It is probably true 
that the amount of fibrosis occurring in 
tissues after irradiation is in direct pro- 
portion to the amount of destruction of 
radiosensitive cells. Personally, I doubt if 
radiation ever actually stimulates the pro- 
duction of fibrous tissue, but believe rather 
that the fibrous tissue is formed to replace 
other cells which have been destroyed. 
If this is true, our primary object either 
for palliation or cure, is the destruction of 
malignant tissue. Our aim then should 
always be to destroy as much malignant 
tissue as possible, always keeping in mind 
the effect of such destruction on sur- 
rounding normal structures and on the 
patient's economy as a whole. ‘There is 
nothing gained in applying treatment 
which destroys the disease but kills the 
patient. 

Consideration will now be given to the 
general plan of treatment which I have 
found to be most efficacious in apparently 
incurable cases of malignancy of various 
types and locations. 

Carcinoma of the Mouth. The location 
of the lesion has a significant bearing on 
the prognosis in this type of malignancy. 
Lesions on the gums, or inside of the 
cheek have a very fair chance of recovery 
if they are not extremely advanced, or 
the bone is not involved. Lesions of the 
floor of the mouth usually do well if 
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the tongue is not involved; those on the 
hard palate are more seriou$, but there is 
still a fair chance of a cure if the bone 
is not involved. Lesions in all these loca- 
tions should be treated with massive doses 
in the expectation of obtaining a cure. 
The chances of bringing about this result 
are great enough to overbalance any risk 
of adding to the patient’s misery by sub- 
jecting him to the reaction which ac- 
companies such treatment. This discom- 
fort will be less if the lesion can be treated 
by surface application instead of inter- 
stitial irradiation with radon seeds. The 
latter are especially contraindicated if 
the lesion is very close to bone. By the 
exercise of a little ingenuity there will be 
few lesions in the locations under con- 
sideration which cannot be reached by 
surface application. Gamma radiation is 
undoubtedly preferable for this treat- 
ment. I use radium element in platinum 
needles with an extra filter of 1 mm. of 
brass and 2 mm. of soft rubber. As to 
dosage, the radium is distributed in 25 
mg. units, enough of these being used to 
cover the lesion, and at the initial treat- 
ment they are left in position for fifteen 
hours. The distance from the center of the 
radium capsule to the surface of the lesion 
is about 3/16 of an inch. This dose is an 
escharotic one and if the case is curable 
will destroy the lesion, provided it has been 
in accurate contact for the full length of 
the treatment. If the lesion does not dis- 
appear with the subsidence of the radium 
reaction, the case is probably not curable 
and it is doubtful if it will be benefited 
by further radium treatment, unless there 
are areas in the lesion which did not receive 
a full dose. If a careful examination of the 
lesion seems to indicate the latter pos- 
sibility, the treatment may be repeated 
in a similar manner. This technique offers 
a fair chance of a cure in a good percentage 
of cases; and in those which are hopeless, 
as much alleviation will be obtained as 
by the use of milder doses. As a matter of 
fact, I have never been able to see any 
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benefit from the use of suberythema doses 
frequently repeated, or from the use of 
beta radiation, obtained by using much 
less filtration for correspondingly shorter 
periods of time. 

Carcinoma of the Tongue. These cases 
are always a serious problem. If there 
appears to be any hope of a cure at all, 
interstitial irradiation with gold or plati- 
num radon seeds offers the best chance of 
recovery. The technique of this treatment 
requires no description at this time. If 
the case is too far advanced to warrant this 
form of treatment, contact application 
may be tried, although it offers little in 
the way of palliation. I have treated a 
few cases with external application of deep 
roentgen therapy and radium, with con- 
siderable relief of pain, but without 
appreciable effect upon the progress of the 
disease. The saturation method as advo- 
cated by Pfahler is particularly appropriate 
for this class of cases. 

Carcinoma of the Tonsil and Adjacent 
Structures. Radium needles, or gold or 
platinum radon seeds are undoubtedly 
superior for treatment in this location. 
They offer practically the only hope of a 
cure and if this is not effected do not add 
too much to the patient’s discomfort if 
properly employed. I have a few patients 
with malignancy in this location which were 
seemingly entirely hopeless and which 
were treated in this manner with surprising 
results. Three of these are entirely well 
for more than five years. 

Carcinoma of the Lip. While I prefer low 
voltage unfiltered roentgen radiation for 
these lesions, I occasionally employ radium, 
using the same technique as described for 
lesions inside the cheek. I am opposed to 
interstitial irradiation in this location, 
believing it to be unnecessary and adding 
an extra hazard of infection and sloughing 
which does not pertain to surface applica- 
tions. 

Cervical Metastases Accompanying Oral 
Malignancy. In a large percentage of these 
cases, treatment will be only palliative. 
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Interstitial irradiation is advocated by 
some in treating cervical glands, but in 
my hands it has not been very satisfactory. 
Probably in selected cases it has a field of 
usefulness. The question of operative 
removal is one which arouses considerable 
dispute, but for our purpose may be dis- 
regarded, as the radiation treatment should 
be carried out in the same way whether 
the patient has been operated upon or nat; 
that is, the patient should have as much 
radiation as it is possible to administer 
with safety, either with radium or high 
voltage roentgen rays. For this treatment 
the saturation method of Pfahler is very 
useful. In applying this method with 
radium, the same rate of loss may be cal- 
culated as for high voltage roentgen rays. 

Carcinoma of the parotid gland, car- 
cinoma of the antrum, and sarcoma of 
the bones of the face should be treated in 
a similar manner to cervical metastases. 

Carcinoma of the Larynx. These cases 
are practically all hopeless and in using 
radium for palliation, great care must be 
taken not to overdose as the reaction which 
follows is apt to cause enough swelling to 
entirely close up the larynx. It is im- 
possible to predict what dose may be safe 
in a given case. I have always felt that it 
was rather dangerous to give more than 
one-half a skin erythema dose applied to 
each side of the larynx. In a recent case, 
however, the use of one-third of an ery- 
thema dose applied to one side of the 
larynx resulted in so much edema of the 
laryngeal tissues that tracheotomy had 
to be resorted to. It would seem improb- 
able that smaller doses than this would 
have any beneficial effect. If so, the treat- 
ment can hardly be undertaken without 
some risk. I have not noticed the same 
tendency toward edema following high 
voltage roentgen therapy, but this may be 
merely coincidence. Theoretically, there 
should be no difference in these two agents 
in this respect. 

Carcinoma of the Genitourinary Tract— 
Prostate. Radiation therapy can hardly 
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be considered other than palliative in this 
affection. I have been in the habit of 
treating this organ by three procedures: 
(1) radium introduced on a urethral sound, 
şo mg. being used, well filtered and left 
in place for two hours: (2) radium intro- 
duced into the rectum on a soft rubber 
bougie in such a manner that the radium 
comes in contact with the prostate. By 
rotating the bougie, different areas on 
the prostate are exposed, three being the 
usual number, although where the prostate 
is very large, one or two more areas may be 
available. Each area is exposed three 
hours using 50 mg. well filtered; (3) cross- 
firing of the pelvis externally using high 
voltage roentgen rays. By this combined 
treatment considerable palliation can usu- 
ally be obtained. 

Bladder. Large doses of radium in the 
bladder are usually disastrous. In small 
circumscribed lesions, local treatment may 
be carried out through the cystoscope 
either by holding radium in contact with 
the lesion, or by imbedding radon seeds. 
The latter procedure, however, must be 
carried out with a full knowledge of the 
effect which will follow and is essentially 
the work of a trained specialist. At the 
present time, my efforts to attain palliation 
in cancer of the bladder are limited to the 
use of high voltage roentgen rays applied 
externally to the pelvis. 

Penis. Probably the best results will be 
obtained in this condition if radiation is 
applied with the definite idea that it is 
only palliative and is to be followed by 
operation. The only cases that I have 
living have been treated in this manner. 
These lesions are extremely resistant to 
radiation and require large doses to produce 
any visible effect. I have been in the habit 
of applying a full erythema dose of filtered 
radiation at weekly intervals for three or 
four treatments, after which amputation 
may be performed. 

Uterus. Lesions of the fundus are es- 
sentially surgical. If for any reason they 
are inoperable, radium may give con- 
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siderable relief. It must, of course, be 
introduced into the uterine Canal. I have 
been in the habit of using 50 mg. for this 
purpose, leaving it in place for forty-eight 
hours. This treatment should be sup- 
plemented by high voltage roentgen rays 
applied externally. 

Carcinoma of the cervix is often curable 
by radium treatment alone. If this seems 
probable, doses sufficient to destroy the 
lesion must, of course, be used. So much 
has been written describing this procedure 
that I do not feel justified in going into 
details regarding it here. However, if 
the involvement is such that a cure seems 
impossible, care must be taken that our 
palliative treatment does not make the 
patient worse instead of better. This is 
especially true where the involvement 
extends 1n such a manner that destruction 
of the lesion is apt to result in a fistula into 
the bladder or rectum. Under such cir- 
cumstances, | have obtained the best 
results by applying about one-half of the 
usual 2500 to 3000 mg-hr. dose, and 
repeating this treatment once or twice 
at intervals of four to six weeks. This 
seems to me a better technique than 
building up to the usual dose by weekly 
or bi-weekly treatments. I have two 
reasons for this belief: (1) The cancer 
cells are subjected to a larger dose when 
they are most vulnerable, that is, at the 
initial treatment; (2) the tissues have 
more chance to recover between treat- 
ments, giving time for the production of 
fibrous tissue. There should, therefore, 
be less danger of fistula. Here also, high 
voltage roentgen rays applied externally 
are useful, especially if there is extension 
into the broad ligaments. 

Carcinoma of Rectum. Probably the 
greatest palliative measure in this con- 
dition is the institution of a colostomy. 
Having done this, if it is decided that the 
remaining treatment can be only palliative, 
contact applications of radium may give 
a great deal of relief, although the chances 
of a cure by this method are very small. 
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The rectum is very sensitive to radiation 
and overdosage may result in very dis- 
tressing sequelae to the patient, both in 
the way of discomfort from the reaction, 
and permanent disability from the stric- 
ture which may result. For this reason 
the radium should be well filtered with 


brass and a reasonably thick secondary 
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filter is also advisable. The usual dose that 
I employ is 50 mg. for nine or ten hours. 
This dose may be repeated every four to 
six weeks for three or four treatments. 
High voltage roentgen rays applied exter- 
nally are also useful to supplement this 
treatment.* 


* For discussion see page 535. 
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OPEN SURGERY AS AN AID TO EFFICIENT 
POSTOPERATIVE RADIOTHERAPY* 


By EMIL G. BECK, M.D. 


CHICAGO, ILLINOIS 


WE NEED not quote statistics here 
to show the frequency of recur- 
rence of cancer, since these are re- 
peated in nearly every paper written 
on the subject. We know that about 75 
out of every 100 patients treated for cancer 
die within five years and the remaining 
25 who survive belong either to the less 
malignant type or were treated in the 
early stages. A great majority of deaths 
are due to recurrence. If it were not for 
recurrence, cancer might be classed as,a 
curable disease. A temporary cure for 
carcinoma is indeed an easy matter. In 
fact, nearly every patient operated upon 
is, so to speak, cured until recurrence takes 
place. Therefore, if we are to improve upon 
these lamentable results in cancer therapy, 
we must direct our efforts to the prevention 
of recurrence, and it is to this phase of the 
subject that I wish to call attention. 

Of all the methods used in cancer 
therapy, only two have stood the test of 
time; these are surgery and radiotherapy. 
All other methods have been practically 
abandoned. Injections of colloidal metals, 
such as lead, and various serums, have not 
been sufficiently tested to warrant their 
general use, and thus their discussion will 
be omitted. Balance of London recently 
stated that the consensus of opinion of 
authorities at the last International Con- 
ference in London was that surgery of 
cancer at present is efficient but that 
operation combined with radiotherapy 1s 
certain to be more valuable. It is then to 
surgery plus radiotherapy that we have to 
look for results. It seems, however, that we 
are not getting the utmost that can be ob- 
tained with these two agents. If I were 
asked to state the main cause of our failure 
in cancer therapy I would say that it lies 
in the lack of cooperation between the 


surgeon and the radiologist. Surgery has 
about reached its limits in cancer therapy. 
We must therefore look for improvement 
elsewhere. Is it then inefficient radio- 
therapy? I reply that it is. By this I do 
not mean that the radiologists are not 
competent. They are highly efficient, but 
they are handicapped because the surgeons 
as a rule are not sufficiently familiar with 
the physical laws of radiation and its 
action on normal and malignant cells to 
estimate in what conditions the radiation 
would be effective or in which cases it 
would be useless or even harmful. Surgeons 
can be very helpful to the radiologist by 
preparing the field for irradiation so that 
the work may become fruitful. Of course, 
we cannot expect every physician to be an 
expert radiologist, but he should know 
enough about the work upon which the 
success or failure depends so that he can 
consult with the radiologist upon the 
indications in each case. 

We shall briefly review the essential 
points with which the surgeon and phy- 
sician must be acquainted. Both must 
study the biological and anatomical differ- 
ences between the cancer and the normal 
cells of the body and their response to 
radiotherapy, in order to apply the treat- 
ment with scientific precision. 

It is the usual practice of scientific 
physicians when attempting to cure a 
disease to first try to find its cause. In this 
requirement we have utterly failed. Never- 
theless, in the search for the cause we have 
discovered many facts which are useful 
in the treatment. We know that heredity 
plays a part in the genesis of carcinoma. 
This has been proved to be so, at least 
in the case of animals (Sly). Blumenthal 
of Berlin refutes the hereditary theory. 
Carcinoma, he states, may be produced by 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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injection of tar into the ear of a rabbit, 
an organ in which it never appears spon- 
taneously, and that carcinoma can be 
produced at will by irritating substances 
and parasites. He admits that not all 
parasites produce cancer, but many varie- 
ties do,—such as Bilharzia, the Cysticercus 
and spiroptera, which latter produces it 
in rats. He lays stress upon the fact that 
carcinoma is not a general disease and 
that it always starts locally. This is 
fortunate, for if it were a general disease 
to start with, it would be nonsense to try 
to cure it by operation, for the local 
removal would never prove successful. 

Roussy of Paris enumerates three theo- 
ries for the causation of cancer: 

1. Microbic theory—not conclusive. 

2. The embryonic or Cohnheim theory, 
which he regards as possible. 

3. Acquired character cell theory, which 
he believes to be certain. Virchow was the 
first to advance the acquired cell theory 
and claimed that the change in the cell was 
due to chronic irritation or inflammation 
and loss of equilibrium. 

Menetrier also speaks of the functional 
differentiation due to chronic irritation, 
and claims that cells reproducing them- 
selves under such abnormal conditions 
acquire new properties ef function and 
assume the character of a lower type 
organism, such as Infusoria, being able to 
exist without cooperation with the general 
organs, and thus they form tumors. But 
this theory does not conform with the 
Darwinian theory, “The survival of the 
fittest.” It would mean that the carcinoma 
cellis the most fit to survive. Ewing doubts 
that a mature cell may retrace its steps 
and acquire an embryonic character. He 
does not emphasize heredity as a pre- 
disposing factor although he admits that 
in animals it has been proved. 

The cancer cell is as yet histologically 
not distinguishable from the normal epi- 
thelial cell. It is quite possible that in the 
future we may be able to distinguish a 
single cancer cell from a normal one. With 
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the instruments at our command we are 
not able to do so because of inefficient 
magnification with our microscopes. At 
present | am engaged in the solution of 
this problem by a method of stereoscopic 
microphotography. With the aid of these 
stereo- microphotographs we are able to 
distinguish certain minute differences in 
the structure of cells not visible in the 
single flat image. When the work is com- 
pleted it will be treated in a special article. 

In viewing these microphotographs It IS 
possible to visualize each cell in its respec- 
tive depth of the section, and its relation 
to its neighboring cell. More than that, 
you can estimate the position of each 
nucleus and at times also the nucleolus 
ahd study the fine reticular structure of the 
transparent protoplasm of the cell body. 
This method of studying the microscopic 
sections is of course also applicable 1 
other diseases than cancer. Our experi- 
ments are being extended to the study of 
fungi such as actinomyces and micro- 
organisms such as gonococci and tubercle 
bacilli. 

Biologically, the cancer cell behaves 
quite differently from the normal cell. 
It reproduces more rapidly? grows faster 
and dies more readily. It is not a new 
type of cell foreign to the human body, 
such as a parasitic organism introduced 
from the outside. It 1s a product of the 
human body itself. It is an offspring, a 
child, so to speak, of the normal cell; but 
it has changed its biological characteristics. 
It lacks the stability and resistance of the 
normal cell and therefore it is more easily 
destroyed. This in a measure explains 
why radiation destroys the cancer cells 
more readily than it does the normal. 

Now we ask ourselves, “If radium 
destroys the cancer cells, why does it not 
destroy the normal?” It does destroy the 
normal, providing the dosage is large 
enough. With proper discrimination of 
dosage, screening, and time of exposure, 
the cancer cells will perish while the normal 
cells will be only slightly, or not at all, 
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injured. This is due to the greater resist- 
ance of the normal cell. The suscep- 
tibility of pathological cells to radiation 
varies. Some types, such as sarcoma and 
lymphoma, succumb to smaller dosage 
than scirrhous carcinoma or endothelioma. 
Upon this essential difference depends, in a 
large measure, the success of radiotherapy 
of any particular case. 

With these principles clearly in our 
minds, we should have no difficulty in 
estimating the dose that will destroy the 
cancer cell and at the same time spare the 
normal. But in trying to apply this im- 
portant principle, the radiologist 1s handi- 
capped. He is unable to deliver into the 
depth sufficient radiation without the 
risk of injury to the overlying structures, 
such as the skin, muscle, etc., which 
cover the deeply seated retained cancer 
cells. 

How can the surgeon help out in this 
dilemma? He must plan and perform the 
operation in such manner as to make the 
application of radiation most effective, 
and this is accomplished by leaving the 
wound open. 

First of all, he must remove the entire 
growth whenever it is possible. In other 
words, the most radical operation must be 
performed. But no matter how radical and 
complete the operation and how skillful 
the surgeon, he cannot be certain that 
every vestige of the growth has been 
removed, because the remnant may be 
so small that it is not palpable nor visible 
to the naked eye. Since every retained 
cancer cell remaining in the operative 
field and buried in the depths is a potential 
recurrent tumor, is it a wonder that recur- 
rence is so frequent? Not until the last 
cancer cell as destroyed, can we expect 
a lasting result. 

How can we get rid of the last cancer 
cell? This problem is not so difficult as 
it appears, providing the surgeon co- 
operates with the radiologist. The closure 
of the wound after operation locks up 
retained cancer cells, covering them with 
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skin, muscles, etc., which interferes greatly 
with efficient radiotherapy» The dosage 
then required in order to reach the deeply 
retained cell would have to be so large 
as to make employment dangerous to 
the skin and overlying structures. To 
guard against burns, the radiologist must 
protect the skin by interposing heavy 
filters and this interferes with the penetra- 
tion of the rays into the depths. Thus the 
most effective rays are absorbed by these 
filters and the dosage of the rays which 
pass through the filters may become so 
small as to have the opposite effect of 
stimulating the growth, instead of destroy- 
ing it. 

This factor in the application of the 
rays has led to the criticism against the 
usefulness of radiation, and the bad re- 
sults have been charged to radiotherapy 
when they should have been charged to 
deficiency of knowledge of the laws of 
radiotherapy. As long as the application 
of radiation is left to chance, results will 
be poor and the method discredited. 

To overcome this difficulty, I intro- 
duced the method of open surgery some 
fifteen years ago and have published a num- 
ber of reports. The first article appeared 
in 1919.¥ It consists, as you know, in the 
radical removal of the growth or as much 
of it as is feasible, but instead of closing 
the wound, it is left entirely open, no mat- 
ter how large the wound may be. Through 
this open wound the radiologist is able to 
deliver the correct dosage for the destruc- 
tion of any cancer cell which may have been 
left during the operation, without the risk 
of burns. 

This procedure will serve a double pur- 
pose: 

(a) The radiologist will be able to im- 
plant either radium directly into the cancer 
field, or if he applies roentgen rays, to 
deliver into this open space sufficient radia- 
tion without fear of overdosage to the 


* Beck, E. G. Intentional removal of skin and other tissues 
overlying deep-seated inoperable cancer, a necessity for effective 
treatment with x-ray or radium. Surg., Gynec. & Obst., 1919, 29, 
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surrounding tissues, because the dosage 
then require? is many times smaller than 
it would be if the wound were closed; 

(b) Radio-toxemia is prevented because 
the débris resulting from the breaking 
down of the cancer is not absorbed into 
the circulation. It is eliminated through 
the open wound. 

The treatment thus outlined has, like 
all other methods, some disadvantages. 
First, it takes longer for the open wound 
to heal. At times it requires two or three 
months, depending upon its size. It is 
closed gradually by regeneration of skin 
from the wound edges by applying adhe- 
sive strips to the edge of the wound (a 
method which I described some years ago 
in the treatment of burns). It is surprising 
how quickly regeneration of skin thus 
takes place. The gradual contraction of 
the wound also shortens the time of closure. 
I wish here to mention an observation I have 
made, namely, that normal skin will never 
grow on an area where cancer tissue 1s still 
present. When the skin has regenerated 
over the entire denuded surface, we may be 
certain there are no cancer cells imme- 
diately beneath the skin. 

The second disadvantage lies in the fre- 
quency of dressing. The wounds must be 
dressed every day. This is a tedious job, 
although it is not painful, nor is the odor 
of the discharge, as a rule, disagreeable. 

It is surprising how seldom troublesome 
infection takes place. In not a single case 
of my own was it serious, the tempera- 
ture rarely exceeding 102° F. I consider 
mild infection really an advantage, since 
itis likely to destroy some of the remaining 
cancer cells. This is, in my opinion, an 
additional important factor in cancer steril- 
ization by open wound treatment. These 
disadvantages, 1f we may call them such, 
are minor objections and are greatly over- 
balanced by the good results obtained. The 
patient is sufficiently rewarded for the 
added time, trouble and expense. 

I have employed this open method of 
treatment in practically all of my carci- 
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noma cases during the past fifteen years. 
Fifteen years ought to be sufficient time 
for us to draw some practical conclusions 
as to its utility. 

[ am pleased to report at this time that 
the actual results from this open method 
treatment have justified its employment 
since we have therewith reduced recur- 
rence to a small percentage, especially in 
breast cases. Since 1916, in only two cases 
of a series of 16 cases, all of which were 
primarily operated with the open method, 
the recurrence was not in the primary seat, 
but was metastatic. 

Quite different were the results in cases 
which we saw after the recurrence had 
taken place, all of which had been treated 
élsewhere with closure of the wound. In not 
a single one of 26 cases did a patient survive 
the fifth year, and usually death took place 
within a year from recurrence. 

This further convinced me that in the 
success of the first operation lies the fate 
of the patient. 

The results from the open method em- 
ployed in other parts of the body, such as 
extensive carcinoma of the lip and neck, 
are equally favorable. We have in our 
series of 41 lip and neck cases, 3 cases in 
which a cure would hardly have been ex- 
pected. These three were operated on with 
the open method in 1918, 1919 and 1922, 
respectively, and in none of them has re- 
currence thus far appeared. 

Compilation of comparative statistics 
has been deferred. 


DISCUSSION ON PAPERS OF DRS. 
GRIER AND BECK 


Dr. L. R. Sante, St. Louis, Mo. Dr. Grier 
made one statement with whichI donot agree. 
When a case is absolutely hopeless, as evidenced 
by extensive involvement of some vital organ, 
or metastases, it should not be treated with 
the same severity as a more hopeful case. For 
instance, if there is lung involvement or sec- 
ondary bone involvement, it seems to me we 
can keep the patient much more comfortable 
by employing smaller doses than would be 
used if a cure was expected. 
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Dr. Beck’s unique method of demonstrating 
cell structure by the stereoscopic effect pro- 
duced is the same as that obtained on viewing 
the original slide through a binocular micro- 
scope. When magnified, it seems to me all 
we see in the stereoscopic view is the deeper 
cell, and how this will aid us more than the 
binocular microscope in determining the actual 
malignancy, I do not understand. 


I would like to mention something we have 
contemplated in an endeavor to show the actual 
malignant change that occurs in the tissue in 
reference to the normal cell. We all know that 
the refraction of an x-ray beam as it strikes 
the various planes of a crystal will form defi- 
nite patterns on a roentgen film. These pat- 
terns can be analyzed and the character of the 
substance which produced them can be deter- 
mined by physicists. The structure of very 
f.ne substances can be analyzed in this way; 
for instance, a fiber strand from a spider’s 
web. It has occurred to us that by this means 
we might determine the structure of cells. 
Would there be any variation in the patterns 
produced by cancer tissue, and the normal 
body tissues, the cutaneous tissue, and so on? 
To that end we have endeavored recently to 
make some patterns of these structures. Two 
samples of steel, for instance, will show no 
difference whatever microscopically, and yet 
they have a wide variation in the molecular 
pattern. 


Dr. Beck has advocated the open method 
of treating carcinoma for a long time, and I 
have seen some striking examples of its effec- 
tiveness in the work of our own surgeons. I 
recall a sarcoma the size of a small football 
that sprang from the scapula, which did not 
show bone structure in the specimen. It was 
removed and there was no impression in any- 
one’s mind that the growth had been more 
than superficially removed. The wound was 
left wide open and radium applied. Healing 
was complete and the patient is well for almost 
two years now. I believe that getting rid of 
a large amount of the growth may have some 
influence in preventing metastases. Just how 
this would influence metastasis, I do not know, 
but from several cases we have had I have been 
led to that belief. In one case, the patient had 
a large mass in her neck, which she said had 
appeared within two months. The question 
was should we section this growth. We were 
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afraid to do this and advised a full dose of ra- 
diation and then within twenty®four hours or 
so before microscopic changes could take place, 
to take a section. Through some error, the 
section was not taken for five days and then 
the tumor had disappeared. About one month 
later she developed two abdominal masses, 
which proved to be lymphosarcoma, to which 
she succumbed. 


In another case within ten days after treat- 
ment for sarcoma of the thyroid, the growth 
regressed but metastasisdeveloped in the breast. 
About 40 per cent of the usual dose was applied 
over that and it also regressed, but she devel- 
oped another lesion in the abdomen. I wonder 
if the rapid regression and absorption of the 
tumor material that is left behind had anything 
to do with the appearance of the tumors so 
promptly elsewhere in the body. Would it 
not be better to remove as much as possible 
of these growths and leave the wound open, 
treating the remaining tumor tissue with ra- 
dium? 

Dr. Georce E. Praner, Philadelphia. 
First of all, I wish to answer the question just 
asked by Dr. Sante. In dealing with lympho- 
sarcoma it 1s not the primary growth that con- 
cerns us most but the extension, and I think 
when dealing with lymphosarcoma, lymphatic 
leucemia, and Hodgkin’s disease, all of which 
may be classed as lymphoblastomas, it is the 
metastases all through the body that give 
us concern. Dr. Sante spoke of a small dose 
causing disappearance of the tumor. I had 
a boy with three-fourths of his chest filled with 
tumor masses, in addition to enlarged glands 
in the neck, and this was one of the cases that 
formerly was supposed to be cervical tubercu- 
losis, but microscopic examination showed only 
inflammatory tissue, according to the pathol- 
ogist. A later biopsy showed lymphosarcoma; 
my diagnosis clinically was Hodgkin’s disease 
and ultimately the patient died of lymphatic 
leucemia, but I gave that boy a 15 per cent dose 
and the entire tumor almost disappeared. 
Before I could give him more treatment, he 
developed glands all over the body typical 
of lymphatic leucemia, and died. Therefore, 
I think that when we treat those cases that we 
can recognize as belonging to the group of 
lymphoblastomas we should not only treat 
them, but cover the entire lymphatic system, 
beginning with small doses, perhaps § per cent, 
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especially in a child, and perhaps give daily 
treatments, g8ing up with the dosage slowly 
and being careful not to knock the patient out. 

Dr. Grier has given us an excellent paper on 
palliative treatment. I frequently have doctors 
say, “What is the use of treating the patient 
by palliation if it is only a matter of prolonging 
life?” I ask them what they do for any of their 
patients except prolong life. I think it 1s our duty 
to treat these patients insofar as we can do so, 
and make them more comfortable while they 
are alive. If they are not made more comforta- 
ble, I question whether it is worth while, unless 
for some ulterior motive. 

Carcinoma of the larynx was mentioned by 
Dr. Grier. I have been interested in this condi- 
tion for a long time. I have had some serious 
cases of edema of the larynx and breaking down 
of the thyroid cartilage in my earlier experi- 
ence, but beginning three years ago, and par- 
ticularly during the last year, I have treated 
about a dozen cases of carcinoma of the larynx 
at the request of Dr. Chevalier Jackson, all 
of which had been found inoperable. I have 
given as high as 50,000 mg-hr. and we have 
not had obstructive symptoms of edema in 
any of these cases. They have all been advanced 
cases and they have all shown improvement. 
Just before I left home last week, Dr. Tucker 
reported that in one case the growth had dis- 
appeared so far as he could see. We have had 
no damage occur to either the skin or the car- 
tilage in using highly filtered gamma rays in 
the pack. I think we can save a lot of tissue, 
do a lot more work, and accomplish results we 
have not accomplished before, by increasing 
the filtration, which necessarily increases the 
period of time during which we must irradiate. 

Dr. Beck’s work has always appealed to me 
and about fifteen years ago, I was primarily 
interested by the work of Dr. Otto H. Foer- 
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ster, who treated a series of breast cases after 
open exposure. I followed with a series of cases, 
I think 10 or 15. We did not get any local re- 
currence, but in my experience we rarely ever 
do get local recurrence. It is the metastases that 
bother us and I do not see how the open wound 
will help us to control the metastases. We will 
control them only so far as our irradiation goes 
beyond the wound, and most men will not have 
enough patience to take care of the dressings 
necessary over a long period of time. P 

Dr. Beck (closing). I do not claim to have 
succeeded in showing the difference between 
the cancer cell and the normal cell, but I do 
claim that in the solution of this problem stereo- 
microphotography may be a great factor. Some 
trained pathologist may discern the difference 
by this method. What I am trying to do is to 
amprove on the method of detecting the differ- 
ences. A fixed specimen does not show the 
real structure of the cell. The cell being dead 
and practically dried up, differs in structure 
from that of a living cell. If we could stain liv- 
ing cells and keep them alive while examining 
them under the microscope, we could probably 
discover the difference between a cancer and 
a normal cell. 

A tissue section represents, as a rule, about 
three or four layers of superimposed cells. 
In studying the slide, you really see three layers 
of cells in different depths, ene in good focus 
and the others less distinct. It requires changing 
of focus in order to study each of the three lay- 
ers separately. In the stereo plates, you are 
able to study all layers in one focus. Magnifi- 
cation reduces the clearness of the outline of 
the cell in the single picture, but in the stereo- 
scopic one, the picture remains clear. I believe 
that with the assistance of the stereo-micro- 
photographs we will be more apt to differentiate 
normal from cancer cells. 
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THE MATHEMATICAL DISCOVERY OF THE X-RAYS 


TSS first to find the new planet beyond 
Neptune was C. W. Tombaugh at the 
Flagstaff Observatory, Arizona. But the 
world grants the chief honor of this dis- 
covery to a man who has been dead four- 
teen years. Percival Lowell discovered 
this planet mathematically, determined its 
mass and plotted its orbit from the per- 
turbations of its nearest neighbor. But 
he himself never found it in the heavens. 
Tombaugh, in the same observatory, work- 
ing with a more powerful instrument, 
searched the skies with photographic plates 
where Lowell’s calculations had shown that 
another planet should be found—and found 
it. That Neptune had been discovered 
eighty-four years earlier by precisely the 
same process in no way detracts from 
Lowell’s achievement, and emphasizes the 
care with which astronomers give honor 
where honor is due. 

This mathematical discovery of a planet 
preceding its physical discovery has an 
extraordinary parallel in the discovery of 
the x-ray. Two years before Roentgen 
found and demonstrated these rays an- 
other physicist had discovered them mathe- 
matically, had specified their properties 
regarding reflection, refraction andthe pen- 
etration of substances opaque to visible 
light, and had indicated their exact posi- 
tion in the spectrum beyond the ultraviolet. 
This was an achievement of intellect far 
outranking the calculations of the per- 
turbation of a planet, great as that is. 
It involved the extension of a marvelous 
theory, a precision of mathematical de- 
duction, a depth of learning and a mental 
grasp such as only a von Helmholtz could 
bring to bear. For Helmholtz it was who 
in 1893 published his Electro-Magnetic 
Dispersion Theory of the Spectrum and 


provided on purely mathematical grounds 
the exact space which we now know to be 
occupied by the roentgen rays. The final 
verification came in 1913 when Friedrieh 
and Knipping under Laue’s direction dem- 
onstrated on the photographic plate the 
nature and place of the x-ray in the spec 
trum. 

We may properly ask why so remarkable 
an achievement in mathematical theory 
has not been more generally recognized. 
What is the difference between physics and 
astronomy? Has the public discredit of 
theories affected the scientific mind? Cer- 
tainly it is with difficulty that any men- 
tion of Helmholtz can be found in works 
on the physics or history of the x-ray. 

In the first book on the x-ray published 
in America, “The X-ray or Photography 
of the Invisible,” by William J. Morton, 
M.D., we find an Appendix C giving a 
review of the Dispersion Theory of von 
Helmholtz. The original paper of Helm- 
holtz is buried in Vol. xvi of Wied- 
mann’s Annalen, which so far as we know 
has never been translated into English. 
Appendix C is a reprint of an article by 
Sir Oliver Lodge published in The Elec- 
trician, London, England, July 17, 1896, 
seven months after Roentgen’s announce- 
ment and is the source of our information 
concerning the Helmholtz theory. Lodge 
is discussing the true nature of the newly 
discovered rays. In the course of this 
article, he says, “Taking allethese things 
together and looking at them in the light 
of a notable dispersion theory of von 
Helmholtz to which Prof. J. J. Thomson 
called attention in the Rede Lecture at 
Cambridge this year (June to), it be- 
comes almost certain that the x-rays are 
simply an extraordinary extension of the 
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spectrum far beyond the ordinary ultra- 
violet.” 

Lodge then explains and discusses the 
Helmholtz dispersion theory in consider- 
able detail and concludes with this re- 
markable paragraph: 

“Such is a rough account of the theory 
prepared by the extraordinary genius of 
von Helmholtz, on purely mathematical 
and Maxwellian grounds, in 1893 before 
even the experiments of Lenard and indeed 
without any likelihood of an idea that the 
waves whose theoretical niche was thus 
provided, were so soon to be practically 
displayed in the laboratory as an accom- 
plished fact.” 

This was written by Sir Oliver Lodge 
seventeen years before the demonstration 
by Friedrich and Knipping proved beyond 
question that x-rays were in truth “an 
extraordinary extension of the spectrum 
far beyond the ordinary ultraviolet.” Here 
we find another example of theory pre- 
ceding demonstration. Laue, professor of 
physics in Munich, theoretically identify- 
ing, knowingly or unknowingly, the x-rays 
of Roentgen with the short-wave lengths 
of Helmholtz at the extreme end of the 
spectrum, reasoned that refraction and 
reflection had not been demonstrated sim- 
ply because no surface sufficiently smooth 
and no grating sufficiently fine had been 
used. To him the theoretical structure of 
crystals was as real as though he had seen 
it with the naked eye. He proposed, there- 
fore, that the cleavage plane of certain 
crystals be used as a perfect reflecting 
surface when the rows of atoms would 
provide the lines of a grating of ultramicro- 
scopic fineness. This was carried out by 
Friedrich and Knipping using a crystal of 
zinc-blend with the result that the x-ray 
spectrum was given to the world and that 
the x-ray ceased to be an unknown quan- 
tity. 

Helmholtz’s theory, or rather mathe- 
matical demonstration, was founded on 
Maxwell’s electro-magnetic theory of light, 
and embraced the entire spectrum. Not 
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only did it define and place x-rays, but it 
also provided for wireless of radio waves 
below the infra-red and described their 
power to pass through all ordinary bar- 
riers. Helmholtz was more than a mathe- 
matician and theorizer. Seven years before 
the publication of his theory he set one of 
his pupils, Hertz, at the problem of produc- 
ing some of these invisible waves in his lab- 
oratory to prove Maxwell’s conception. 
Hertz, as the world knows, demonstrated for 
the first time the wireless waves which have 
since been known as Hertzian waves. Their 
practical application by Marconi and De- 
Forest is another story. Lenard who of all 
preceding investigators most nearly antici- 
pated Roentgen was in turn a pupil of Hertz. 
Thus was the torch handed down from the 
great physicist whose influence led directly 
to the discovery of wireless and to the brink 
of the x-ray. 

Von Helmholtz long before the time of 
his Dispersion Theory, was easily the fore- 
most scientist in Europe. His writings 
were voluminous and covered a wide range 
of subjects. He is best known among 
medical men for his invention of the oph- 
thalmoscope. He started his career as a 
physician and surgeon but later turned to 
teaching, holding successively the chairs 
of anatomy and physiology in Berlin, 
Königsberg, Bonn, and Heidelberg. He 
became distinguished not only as a physi- 
ologist but even more as a mathematician 
and physicist, and in 1871 he returned to 
Berlin as a professor of physics. In 1888 
he was made head of the Imperial Physi- 
co-Technical Institute at Charlottenburg. 
He had already been ennobled by the 
German emperor. His overwhelming repu- 
tation is vividly recounted by Pupin. In 
1893, the date of the publication of his 
Dispersion Theory, he visited the United 
States, having been selected as honorary 
president of the International Congress of 
Electricians at the Columbian Exposition 
in Chicago. His death occurred in Au- 
gust, 1894, at Charlottenburg, a year and 
four months before the discovery of those 
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rays which he so marvelously predicted 
and described. 

It was in this period after 1893 that 
both Lenard and Roentgen were carrying 
on their researches. The platino-barium 
cyanide screen which led to the discovery 
of the x-rays was the chief instrument for 
the detection of ultraviolet radiations; that 
is to say, radiations in general beyond the 
visible spectrum. This fact has been em- 
phasized to show that Roentgen was in- 
vestigating the presence of invisible rays 
and that, therefore, his discovery was not 
an accident. Could Roentgen, a professor 
of physics especially interested in the study 
of the spectrum, have been unaware of the 
publications of his great confrère, in his 
native language, on this special subject? 
We think it possible and probable. <A 
careful reading of Roentgen’s original pa- 
per announcing the discovery of these new 
rays contains not a word remotely sugges- 
tive of a dispersion theory and yet Roent- 
gen speculates upon the nature of the rays 
and proposes the theory that they are 
longitudinal vibrations as distinguished 
from the transverse vibrations of visible 
light. It is true that within a year follow- 
ing Roentgen’s announcement, two Eng- 
lish scientists, Sir Oliver Lodge and Pro- 
fessor Thomson at Cambridge, in the light 
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put the man whom he had formed” 
That was the first present given to man, 
and to the man who can appreciate it, it 
is the noblest gift he can receive. Most 
radiologists are town bred and do not hear 
“the voice of the Lord God walking in the 
garden in the cool of the evening.” Yet 
some of us who take a narrow view of life 
and specialize in short wave lengths, do 
have a broader view of life and when we 
lock the office door we shut out of our 
life one branch of nature and go back to the 
study of nature as a whole by retiring to 
our gardens. It is not only the beauty of 
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of the dispersion theory, came to the con- 
clusion that Helmholtz was right and that 
the x-rays of Roentgen lay at the ultra- 
violet end of the spectrum. But this 
mathematical theory of Helmholtz was, 
like the relativity theory of Einstein, under- 
standable only by a select few. Roentgen 
had no reputation as a great mathema- 
tician. He was an investigator, not a theo- 
rist. He worked with things rather than 
ideas. Certainly his lack of acquaintance 
or perhaps his undervaluation of the dis- 
persion theory is less surprising than the 
silence of other physicists who followed him. 

However, unless Sir Oliver Lodge and 
Sir J. J. Thomson are mistaken, it ap- 

ears that to Helmholtz belongs the credit 
for the mathematical discovery of x-rays 
Justas to Percival Lowell belongs the glory 
of the mathematical discovery of the new 
planet. The physical discovery of the 
planet was the direct outcome of the mathe- 
matical demonstration. The actual dis- 
covery of the x-rays was not the result of 
any mathematical theory but a triumph 
of the experimental method in pure phys- 
ics. It is no detraction from Roentgen’s 
discovery to recognize the achievement of 
Helmholtz and to honor him as the theo- 
retical discoverer of the x-rays. 

A. W. CRANE 


IN HIS GARDEN 


nature that one learns in a garden. Plants 
are remarkably like our patients and the 
more we study plants the more resem- 
blances we see. For instance, the abortion, 
the infant mortality, the puny adult and 
the hefty prize fighter can all be traced 
by planting a ten cent package of seeds. 
These seeds may all receițe the same 
nourishment, light, air and heat yet one 
just germinates and dies like an abortion, 
another lot will grow and put out their 
cotyledons only to wither up and die— 
infant mortality. Others come to maturi- 
ty but are always puny, while another lot 
will live, fight, stand harsh treatment, and 
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grow into fine plants. Why do they thus 
behave? Heredity is the only explanation. 
So when you have the narrow-chested, 
elderly spinster, with the dropped stomach 
and the low cecum, you are reminded of 
the puny plant that will not thrive no 
matter how you treatit. On the other hand, 
there are plants that will grow no matter 
how you treat them and they will all come 
to maturity and bear flowers at the same 
time, yet one is but six inches high, with 
only one flower, while its sister has grown 
into a bush six feet high with masses of 
huge bloom. The Datura stramonium is 
such a plant. Starve it, keep it rickety and 
it is not worth looking at, but feed if 
liberally and it grows into a bush you can 
sit under. 

But it does not do to overfeed all plants. 
If you want flowers from cosmos it is best 
to limit its nourishment, Just as an overfed 
hen will not lay eggs and an overstufted 
woman will not bear children. 

As we have unexpected geniuses in the 
human race so we have “sports” in plants, 
and as geniuses do not give rise to gen- 
iuses, so sports in plants do not yield seed 
that perpetuates them. Even at death 
the analogy does not cease for though the 
genius dies yet “the good men do lives 
after them” and the sport may be made 
to live on by subdivision when the original 
sport is dead. The Mendelian law was 
worked out on the common pea by an 
abbot in a cloister garden, and the more 
we learn in our garden of heredity in plants, 
the better will we understand heredity in 
man. We do not understand why one man 
differs from another and far be it from us 
to try to standardize a man. Yet such 
diseases as alkaptonuria and congenital 
cataract and probably eye color follow the 
Mendelian law. It may be that even our 
vices and virtues follow the laws of the 
abbot gardener. There are many analogies 
in human and plant diseases—scabies 
cured by sulphur, corresponds to mites on 
plants killed by sulphur. Arsenic and cop- 
per sulphate are as essential in the garden 
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as in the pharmacopeia. “The healthy 
robust plant needs no medicine, while its 
puny brother is being killed by disease— 
as the robust healthy man is the doctor’s 
rarest patient. 

But you can forget medicine when you 
are in your garden and look on your flowers 
as your friends. You find an artist friend 
in a rose. It produces nothing but beauty, 
and requires a place in the sun or it refuses 
even to produce beauty. The last thing it 
thinks of is seed, yet it must be richly fed. 
On the other hand, the drab workers with 
large families are represented by the rolling 
fields of wheat whose flowers and beauty 
are negligible, yet the world cannot live 
without them. The potato is the coal miner 
who works underground and yields a rich 
harvest. The parasite of society is interest- 
ing but deadly, like the mistletoe that saps 
its host. The clinging vine of the human 
race is seen in every forest. The thief, the 
cannibal, the friend, the drunkard and 
the glutton all have their analogies in the 
garden. Some plants demand a place in 
the sun like the stately sunflower, while 
others with even more brilliant color like 
Lobelia cardinalis flash a brilliant scarlet 
splash of color in the deepest shade of the 
forest. The former reminds one of the presi- 
dent of a learned society, while the other 
is like the retiring investigator who dis- 
covered insulin in a dark laboratory. Any- 
one who grows flowers knows that a plant 
which grows tall in the shade grows much 
less tall in the sun. Just so the human race 
is taller in Scandanavia where there 1s less 
sunshine, and shorter in Italy where there 
is so much sun. 

The analogy of killing cancer by roent- 
gen rays is seen every day in the garden. 
Just as it is the young growing cell that 
is killed by the short waves of radium so 
the short waves of the sun are deadly to 
very young plants and a gardener care- 
fully shields his young seedlings from 
strong sunshine. He knows that the sun- 
shine is stimulating in moderate doses just 
as roentgen rays are stimulating in small 
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doses. This hag frequently been questioned 
but the growth of hair on a woman’s or a 
child’s face has been stimulated and seen 
to grow long when the proper dose has been 
given. The analogy is so exact it would 
be surprising to find that small doses of 
roentgen rays were not stimulating. The 
same dose of sunshine delivered to a seed- 
ling and to an adult plant of the same sort 
will kill the seedling and stimulate the 
adult plant. That is what we want to do 
with roentgen rays in cancer—kill the 
young cancer cell and stimulate the adult 
normal cell. Think of this when you treat 
cancer. You can’t expect to kill the adult 
cancer cell. But, fortunately, rt degenerates 
of its own accord. It is the young cancer 
cells we should aim to kill. 

Plants breathe, feed and reproduce like 
human beings. They have their likes and 
dislikes. They have their homes and their 
young grow up around them. They are 
born, live, flourish and die as men do. 
They give pleasure, or profit or, like weeds, 
they just encumber the earth. Some are 
sensitive plants and droop when they are 
touched. Others are sturdy like the fir 
tree and will stand storm, starvation and 
freezing temperature and not only sur- 
vive but thrive under the rough treatment. 
Young plants are raised like babies in an 
incubator, they graduate to the nursery 
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and then go out into the world. There are 
many lessons to be learned from them. As 
the vine demands no thanks for its load 
of grapes, so a man should require no 
thanks for his good actions, and as the 
vine makes no complaint when winter 
stops its growth, so man should not com- 
plain when adversity overtakes him but 
receive it and refer it to God from whom 
all things come. Fame which is sought by 
so many is unknown in plant life for the 
love of fame is but the love of other men’s 
activities. 

To be a gardener does not mean to own 
a plot of ground with a few flowers growing - 
init. It means a life of study with a litera- 
ture as voluminous as that of medicine. It 
means specializing after graduating in the 
general principles of horticulture and, best 
of all, it means a hobby of absorbing in- 
terest which can be pursued at odd mo- 
ments throughout life. It keeps one in the 
fresh air and sunshine or at least out of 
doors in all weathers with moderate exer- 
cise. During active life when the day’s 
work is done this hobby takes the place of 
work, so when a man’s life work is done 
and he retires from activeepractice, his 
garden becomes the pleasure of his de- 
clining years and he can retire to it, to do 
a little work, to walk in it in the cool of 


the evening or merely to meditate. 
A. H. Pirie 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 





Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 
¢Secretary, Dr. John T. Murphy, 421 Michigan St., 
Toledo, Ohio. 

Thirty-first annual meeting: West Baden Springs 
Hotel, West Baden, Indiana, Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles, Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, AMERICAN 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: Los Angeles, Calif., Dec. 
I-5, 1930. 

RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dre Lowell S. Goin, Wilshire Medical 

Building, Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, Medical Arts 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. Robert A. Arens, Michael Reese 

Hospital. ° 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 p.m., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry L. Farmer, 2930 Prospect 

Ave. 


* Secretaries of societies not here listed are requested to send 
the necessary information to the Editor. 


SOUTHERN 


Meetings are held at 6 o'clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 


DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building. 
Meets monthly on first Thursday from October to 
May, at Wayne County Medical Society Building. 
CENTRAL ILLINOIS RADIOLOGICAL SO- 
CIETY 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 
Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indianapolis. 


MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 
Milwaukee. 
Meets first Friday in October, December, February 
and April. 
Place of meeting designated by the president. 


MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, 
Minneapolis, Minn. 
Next meeting Duluth, Minn., July 14, 1930. 


NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. Thomas R. Healy, 370 Marlboro 
St., Boston, Mass. 

Meets monthly on third Friday, Boston Medical 
Library. 


NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. Robert E. Pound, Fifth Avenue 
Hospital. 
Meets monthly on third Monday, New York Aca- 
demy of Medicine. 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 
PENNSYLVANIA RADIOLOGICAL SOCIETY 


Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Two meetings a year, April and October. 
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PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary Dr. Jehn T. Farrell, Jr., 235 S. 15th St., 
Philadelphia. 
Meets monthly on first Thursday evening, Pennsyl- 
vania Hospital. 
ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, N. Y. 


Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 


ST. LOUIS ROENTGEN CLUB 


Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 


TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
UNIVERSITY OF MICHIGAN ROENTGEN 
RAY SOCIETY 


Secretary, Dr. D. M. Clark, University Hospital, 
Ann Arbor, Mich. 

Meets every Wednesday evening from September to 
July, at 7:30 o’clock in the amphitheatre of the 
University Hospital. 

VIRGINIA ROENTGEN RAY CLUB 


Secretary, Dr. Wright Clarkson, 205 S. Sycamore 
St., Petersburg, Va. 


BRITISH EMPIRE 


BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RONTGEN SO- 
CIETY 


Meets on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 
FINED TO MEDICAL MEMBERS) 


Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. 1. 

SECTION OF RADIOLOGY AND MEDICAL 


ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 


Secretary, Dr. H. M. Cutler, 139 Macquarie St., 
Sydney, New South Wales. 

RADIOLOGICAL SECTION OF THE VIC. 
TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 
Meets monthly at Melbourne during the winter. 
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SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., 
Toronto, Ont. 


RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 

Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 

Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). 

Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 

SOCIETE DE RADIOLOGIE MEDICALE DE 
FRANCE 

Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 


SOCIÉTÉ SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RONTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIETE FRANCAISE D’ELECTROTHERA- 
PIE ET DE RADIOLOGIE MEDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris, " 

ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FUR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 


SUD- UND WESTDEUTSCHE RONTGENGE- 
SELLSCHAFT 
Meets annually in different cities. 


NORD- UND OSTDEUTSCHE ROENTGENGE- 
SELLSCHAFT 
Meets annually in different cities. 


DUTCH SOCIETY OF ELECTROLOGY AND 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 
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SOCIETA ITALIANA RADIOLOGIA MEDICA 

Secretary, Professor M. Ponzio, University of 
Turin, Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 

Bucarest. 

Meets second Monday in every month with the ex- 
ception of July and August. 

ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiology, 6 Roentgen 

"St. 
Secretaries, Drs. S. A. Reinberg and S. G. Simon- 
son. 

Meets annually. 

LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. 

Gusterin. 

Meets monthly on the first Monday at 8 o’clock in 
the State Institute of Roentgenology and Ragi- 
ology, Leningrad. 

MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 

S. T. Konobejevsky. 

Meets monthly on the first Monday at 8 o’clock, the 
place of meeting being selected by the Society. 

POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 19 Hoza St., War- 
saw. 

Meets annually. 

WARSAW SECTION, POLISH SOCIETY OF 
RADIOLOGY 
Secretary, Dr, B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
for Medical Radiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 

SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 

Meets in Stockholm. 

SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 

Meets in Oslo. 

SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 

Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, Gen- 

eral Hospital. 

Meets on the first Tuesday of each month from 

October to July. 
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DRIFT OR RIFT IN HOSPITAL 
ROENTGENOL@GY 


To the Editor: That the conception of 
technicians succeeding roentgenologists 1n 
hospital work should be seriously consid- 
ered and given editorial space in this Jour- 
nal indicates misapprehension of the status 
of the roentgenologist by his confrères and 
hospital management. 


The combined demands of both the pub- 
lic and physicians for institutions for ade- 
quate scientific study and care of the sick 
has resulted in a tremendous increase in 
hospital facilities. The resultant decen- 
tralization of roentgen departments only 
reveals the lack of trained roentgenologists 
capable of organizing and heading a com- 
plete department. Because it was impos- 
sible to obtain roentgenologists with execu- 
tive ability, adequate training and judg- 
ment, decentralization was initiated. 


The reputed advantage achieved by the 
close association of the clinical with the 
roentgenologic study in decentralization 1s 
not without evil. We have seen evidences 
of this in the programs of our meetings 
where the judgment of the head of the 
decentralized department has been biased 
by his desire to achieve therapeutic results. 
The head of a centralized department 
would be an unbiased observer. 


The correlation of the clinical with the 
roentgenologic aspects of the cases is not 
insurmountable. The roentgenologist needs 
all the clinical data he can get; the clini- 
cian, all the assistance the roentgenologist 
can give. We have long since passed the 
stage, at least I hope we have, in which 
roentgen diagnoses are made from the 
films alone. The roentgenologist should 
render a continuous consultation service 
and be anxious at all times to have the 
clinician visit his laboratory and review 
with him the clinical aspects of the cases. 
Many departmental heads regularly visit 
the hospital roentgen laboratory seeking 
advice and asking assistance. 


If the clinical picture does not agree 
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with the roentgenographic interpretation, 
who shall we Say is wrong? A safe rule to 
follow is that the clinician is right (until 
proved wrong). On the other hand, both 
may be right, or there may be a technical 
error. Case numbers occasionally are 
mixed and R’s and L’s reversed. The pro- 
duction of roentgenograms is a laboratory 
procedure and subject to all the errors 
which creep into work of that nature. 

The question, “What is the roentgenolo- 
gist to do in a small hospital where he does 
most of the technical work himself’’? is 
proposed. The answer seems to be, “Get 
a technician for the routine work”. 

The whole problem is more fundamental 
than Dr. Crane makes it. 

First, there is the zime factor. The busy 
gastroenterologist does not have time to 
come to the hospital, do ten gastrointes- 
tinal examinations and five barium ene- 
mas, record his findings and return to his 
private practice again. One or the other 
will suffer. 

Second, the investigative factor. Exam- 
ples are given of physicians, not roent- 
genologists, who have become expert in a 
single field of roentgen interpretation. This 
only occurs where one of a number of con- 
ditions prevails: 


(a) Where the individual is a full-time 
staf member. 


(6) Where the clinician collaborates with 
a highly trained roentgenologist. 


(c) Where only a limited field 1s covered. 


(7) Where there is an abundance of clin- 
ical material. Braasch does 3000 or more 
cystoscopies a year and reviews a corre- 
sponding number of films of the genito- 
urinary tract. This is the result of effi- 
clency in organization. 


Third, the organization factor. This re- 
lates to the executive ability of the roent- 
genologist and the hospital management. 
Unless the hospital management realizes 
that the fees from the roentgen depart- 
ment are not to meet deficits in other de- 
partments’ budgets but should be con- 
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sidered in the same light as the surgeon’s 
fees for his services, hospital roentgenology 
will degenerate. It might be well for our 
societies and the American Hospital Asso- 
ciation to have a joint session concerning 
this matter since it is fundamental to med- 
ical progress. 

Fourth, the teaching factor. There is 
no doubt that a close association between 
clinician and roentgenologist serves to edu- 
cate the clinician along the line of roentgen 
interpretation. It is doubtful if the two 
men could change positions successfully. 
The roentgenologist must never consider 
himself as having completed his training. 
No man without the studious habit should 
enter any branch of medical specialization. 
* As in every other branch of modern life 
we have made rapid strides in mechanical 
procedures but sufficient time has not 
elapsed for the training of men with execu- 
tive ability combined with adequate roent- 
genologic training. Decentralization will 
stop when we have men qualified to direct 
a complete department. 


PauL O. SNOKE 
Lancaster, Pa. 


THIRD INTERNATIONAL 
CONGRESS OF 
RADIOLOGY 


The Third International Congress of 
Radiology will be held in Paris, July 27-31, 
1931, under the patronage of the President 
of France and the honorary presidency of 
Madame Curie. 

The Congress will be divided into the 
following sections: roentgen diagnosis; 
roentgen and curie therapy; tadiobiology; 
radiophysics; natural and artificial helio- 
therapy, and medical electrology. 

In accordance with the regulations of the 
international congresses, membership in 
this Congress will be open to: (1) regular 
members of national roentgen societies; 
(2) persons accepted by these societies. 
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The officers of the Third International 
Congress are as follows: President: Dr. 
Antoine Béclére; Vice-Presidents: Dr. J. 
Belot and Prof. C.-Regaud, Paris, and 
Prof. Cluzet and Prof. Rechou, Province; 
Secretary-General: Dr. R. Ledoux-Lebard; 
Treasurer: Dr. Henri de Rothschild; Assis- 
tant Treasurer: Dr. Morel-Kahn; Secre- 
taries: Dr. Claude Béclére and Dr. P. 
Gibert. 


POSTGRADUATE COURSE 


A postgraduate course given by the 
German Society of Radiology will be held 
at the Holzknecht Institute in Vienna, 
June 23-28, 1930. The subject of the 
course will be: “Progress in Radiology in 
Diagnosis and Therapy.” There will be 
20 reports on diagnosis and § on therapy. 
The fee for the complete course is 52 Aus- 
trian shillings. The number of registra- 
tions for the course is limited to sixty. 
Application should be made to Kursbiiro 
der Wiener Medinischen Fakultät, Vienna 
vill, Schlésselgasse 22. 


AMERICAN RADIUM SOCIETY 


The following is the preliminary program 
of the meeting of the American Radium 
Society to be held at the Book-Cadillac 
Hotel, Detroit, Mich., June 23 and 24, 
1930. 

1. Result of Treatment of Carcinoma of the Cer- 
vix. Dr. Simpson or Dr. Schreiner, Buffalo, N. Y. 

2. Treatment of Carcinoma of the Bladder. John 
A. Colston, Baltimore, Md. — 

3. Treatment of Carcinoma of the Body of the 
Uterus. William Neill, Jr., Baltimore. Md. 

4. Radium and Electrosurgical Methods in the 
Treatment of Neoplastic and Allied Diseases. Lan- 
tern Demonstration. William L. Clark, Philadelphia, 
Pa. 

g. Calculations of Tissue Dosage in Radiation 
Therapy. Second Report. Edith H. Quimby and H. 
E. Martin, New York City. 

6. Experimental Studies on Tissue Reaction to 
Irradiation Using a Segment of a Growing Mouse 
Tail as a Biological Indicator. Halsey J. Bagg and 
C. Robert Halter, New York City. 

7. Recent Advances in Radium Therapy in Breast 
Cancer. William E. Costolow, Los Angeles, Calif. 
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8. Radium in Inoperable Cervical Nodes of 
Epidermoid Carcinoma. Douglas @uick, New York 
City. 

g. The Cancer Problem—Present and Future. 
William H. Kraemer, Philadelphia, Penna. 

10. Radium and the Roentgen Ray in the Treat- 
ment of Carcinoma of the Cervix. Henry Schmitz, 
Chicago, Ill. 

11. A Study of Angio-endotheliomas about the 
Jaws. Sanford Withers, Denver, Colo. 


Table Clinics 

June 23, 1930—11:30 a.m. Table Clinic of Radium 
Technique for Head and Neck. R. E. Loucks, 
Detroit, Mich. 

June 23, 1930—4:30 P.M. Table Clinic of Radium 
Technique for Thorax and Axilla. Ira I. Kaplan, 
New York City. 

June 24, 1930—11:30 A.M. Table Clinic of Radium 
Technique for Pelvis, Uterus, and Rectum. 


William P. Healy, New York City. 


COMMITTEE FOR SCIENTIFIC 
EXHIBITS 

The President-Elect has appointed the 
following as members of the Committee 
for theScientific Exhibit at the coming meet- 
ing of the American Roentgen Ray Soci- 
ety: W. M. Doughty, chairman, 628 Elm 
St., Cincinnati, Ohio, E. P. Pendergrass, 
John D. Camp, and M. C. Sosman. All 
those who comtemplate a scientific exhibit 
at this meeting should communicate with 
the chairman of the committee. 


INDIANA ROENTGEN SOCIETY 


The Indiana Roentgen Society will hold 
its Spring meeting in Muncie, Indiana, on 
Saturday, May 24, 1930. The progam will 
include an informal luncheon for members 
at noon, business meeting and exhibi- 
tion of films in the afternoon, a dinner 
at 6:30 P.M. and an address by Dr. A. W. 
Erskine, of Cedar Rapids, lowa. There 
will be an observance of the thirty-fifth 
anniversary of Professor Roentgen’s dis- 
covery of the x-ray. The arrangements for 
the meeting are in charge of Dr. Carl S. 
Oakman of Muncie, who is president of the 
Society. It is expected that a number of 
wives of members will accompany their 
husbands, and entertainment has been 
provided for them. 
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DEVELOPMENT OF ROENTGEN FILMS 
A METHOD OF DETERMINING THE POTENCY OF THE DEVELOPER* 
By W. EDWARD CHAMBERLAIN, M.D., and R. R. NEWELL, M.D. 


SAN FRANCISCO, CALIFORNIA 


ANK development of roentgen films 

is almost universal. But developer 
slows with use. Figure 1 illustrates a fault 
arising from continuing the same fixed 
development time throughout the life 
of the developer. 

On measurement it proved necessary 
to treble the exposure if normal density 
was to be obtained from normal develop- 
ment time in the nearly spent developer. 
[t is as if the film were three times as fast 
on the day when the developer was made 
up fresh as on the day before. Obviously 
the cure is to increase development time 
as the developer slows down. This will 
permit a constant exposure technique. 


Development § minutes 


We have considered four methods of 
compensating for the deterioration of the 
developer. 

1. The calendar. One might arbitrarily 
increase the time of development by one 
minute every five days and mix fresh de- 
veloper every two weeks. We have no 
idea that this schedule would fit every case. 
It would certainly not prevent under- 
developed films some week when the work 
was twice as heavy as usual. 

2. Running account of amount of film 
developed. Martin, Smith and Hodgson! 
report that after 107 films(14” X17”) have 
been developed in a § gallon tank, it re- 
quires six minutes instead of five for normal 


Development 10 minutes 





Double Exposure 


Normal Exposure 


Fic. 1. Effect of spent developer: 


exposure. 


Normal Exposure Double Exposure 


The hand was taken with normal and again with twice the normal 
There were two films in each holder and one was given normal development time in 


nearly spent developer. The other was developed twice as long. Observe that the spent developer 
has not given sufficient density even with double exposure, while the normal exposure has turned 
out all right when development time was doubled. 


Read at the Thirtieth 


* From the Department of Radiology, Stanford University Medical School, San Francisco, Calif. 
Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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development. After 48 more are put 
through they recommend increasing to 
seven minutes, and after 36 more they 
suggest mixing fresh developer. The 
Eastman Kodak Company is at present 
recommending this method of control. 
We have found it workable and the book- 
keeping not too burdensome with the 
printed charts provided by that company. 

3- Watkins’ factor applied to time of 
first appearance of image on a standard 
exposure. Wilsey® after reporting on the 
rate at which contrast is developed in a 
roentgen film, recommends this method. A 
film is exposed over part of its surface 
with the following factors: 15 milliampere- 
seconds, 60 kv., 28 inch distance, no 
screens. Pieces of this are developed in a 
tray or tumbler, counting seconds to first 
appearance of image. Multiplication of 
this appearance time by a fixed factor gives 
proper development time. The factor is 
arrived at by doing the test on fresh de- 
veloper where the normal time is known 
(say five minutes at 65°F.). We have had 
good success with this. It seemed to us 
that the three minutes taken to do this 
test every morning was less of a burden 
than the bookkeeping for Martin’s method. 
There are two sources of error: variations 
in light adaptation of the observer's eyes, 
and variations in exposure of the test 
films. Neither of these proved important. 


Time to appearance of image, eyes 
dark-adapted. ssai oe er 

Time to appearance of image start- 
ing 30 seconds after looking at 
sky for 2 minutes.... 


IOO sec. 


107 sec. 


TABLE Í 


Exposure of central Time to first appear- 


part of felm ance in developer 
BOG AEN EN E TE E TIO sec. 
According to Wisey:sircirstias ius 100 sec. 
COP) oc Sir her kee ed newly ETT g2 sec. 
rot pe ore es ee ee 78 sec. 
PAE oo sda ia Adee ew Paws 65 sec. 
eee Seer ere ee ree See 55 sec. 


From the data in Table 1 we conclude 
that an error of 20 per cent in exposing a 


W. E. Chamberlain and R. R. Newell 


May, 1930 


Wilsey test film would lead, to a mistake 
of only about I per cent in development. 


4. Method based on time to develop to 
standard density a test film exposed to 
0.33 r. We made this exposure on our deep 
therapy machine which is kept calibrated 
in international r-units. We arrived ata 
standard density by developing test films 
to various degrees and choosing the one 
of maximum contrast. (Loss of contrast 
from moderate degrees of overdevelop- 
ment is very slight, and we believe it might 
be well in the interest of shortening roent- 
gen exposures, to set the standard at very 
full development.) 


Wilsey has used a sensitometer and 
measured the films with a photometer. 
Lacking these instruments, we were able 
to measure contrast by matching equal 
densities. A contrast scale was made of a 
staircase of 0.23 mm. copper sheets, 
running from one to seven thicknesses, 
each step 1 inch wide. This was laid over 
an exposure holder containing six 8” X10" 
films and exposed under the deep therapy 


f 


LAYERS OF COPPER 


JATR | STS: eet 


EXPOSURE 
S 
ù 
WwW 


0.26 





0.2/ 


0,17 


Fic. 2. Test film for seeking optimum develop- 
ment. Six of these were made and developed for 
various times, then compared with each other for 
contrast. 
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Fic. 3. Standard film for daily developer control. 
A fresh film exposed the same as this is developed 
each day and development time increased or de- 
creased according as it is lighter or darker than 
the standard. 


machine to filtered roentgen rays (lambda 
effective 0.17A) varying in 20 per cent 
steps from 1 r down to 0.17 r. The re- 
sultant films were then developed for times 
varying in 25 per cent steps from 215 
seconds up to 657 seconds. By comparing 
the exposure strips which had developed 
to about the same density it was possible 
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DATE!? 


Development of Roentgen Films 
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to make a rather precise comparison of 
the contrast steps and to see which de- 
velopment had given the steepest contrast. 
Then another pack of 8” X10” films was 
exposed under the copper staircase to 
0.33 rover the whole surface. One of these, 
developed for the just determined opti- 
mum time served as a standard. Each 
day another was developed for the time 
indicated by the last previous test. If 1 it 
was one step lighter than the standard, de- 
velopment time was increased 15 per cent; 
if one step too dark, it was decreased 15 
per cent. (With these hard rays, the top 
and bottom films in a pack of eight show 
no difference in exposure.) 


Having tried methods 2, 3 and 4, we 


observe that they all work. 


We wish to point out that Martin’s and 
Wilsey’s methods take account of the de- 
veloper only. Our method (No. 4) adjusts 
for changes in speed of film as well as for 
weakening of developer. Our method also 
shows up variations in contrast, whether 
due to changes in the film or in the chem- 
ical make-up of the developer. We have 
also found it very useful for comparing 





20 30 


Fic. 4. Experience with three methods of control of fixed time development. 


Circles show time to develop 0.33 r exposure to standard density. 


developer, at 65°r. Eastman contrast films. 


Twenty gallon tank of Bucks 


Crosses show same test for 13 gallon tank, with time scale stretched to 20/13 to make up for the 


difference in volume. 


Squares show seconds for first appearance of image on development of Wilsey’s test films, multi- 
plied bya constant factor (0.05) to bring to comparable scale. 
Triangles show minutes’ development, indicated by accounting of number of films already developed. 
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the films furnished by different manu- 
facturers. 

We are struck by the very flat top of the 
contrast curve in development. Remark- 
ably little change of contrast is observable 
between 215 seconds’, and 657 seconds’ 
development (in ten day old developer). 
This extraordinary latitude, and the fact 
of satisfactory contrast at widely differ- 
ent degrees of development suggest the 
feasibility of a return to the method of 
individual development of each film to 
what is judged to be the best density. 
In the present study we have considered 
only the problem of so-called “fixed time” 
or “time and temperature” development. 

In comparing our statement regarding 
the effect of development on contråst 
with Wilsey’s curves, note that we are 
speaking of contrast in a moderate range 
of middle densities, whereas he has taken 
contrast averaged over the whole range of 
roentgenographically useful densities. 

It would seem possible for film manu- 
facturers to provide, for each batch of 
films (emulsion number): (1) finished test 
films, showing best obtainable contrast 
and standard density, and (2) strips of 
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exposed but undeveloped film to be de- 
veloped in the user’s tak, so that he 
could adjust his development time to 
make a test strip match the standard. 

Unless or until the film manufacturers 
give such a service, we would recommend: 

Take five minutes in fresh developer 
at 65°F. as correct (or whatever the manu- 
facturer recommends for the developer 
and films used). Control by daily test 
according to Wilsey (Watkins factor). 
Keep developer at 65°F. or at least correct 
the development time for temperature 
variations according to manufacturer’s 
published charts (about § per cent per 
degree F.). 


SUMMARY 


Several methods are reviewed for ad- 
justing the time of tank development 
to the state of exhaustion of the developer. 
A method is described that assures de- 
velopment of proper exposures to proper 
density, accounting not only for the activ- 
ity of the developer but also for speed of 
the film. Experience with these methods 1s 
summarized and tentative recommenda- 
tions are made. 
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ABSTRACTS 
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ROENTGEN DIAGNOSIS 


HEAD 


RosENHECK, CHARLES. Encephalography: 
The development of hemiplegia following its 
use; with report of a case. Arch. Neurol. & 
Psychtiat., 1929, 22, 575-582. 


The author reports a case in which the pro- 
cedure of encephalography was attributed as a 
cause of hemiplegia which followed. He de- 
scribes the method which was employed and in 
conclusion states that the withdrawal of the 
fluid should be done gradually and the air in- 
troduced slowly. In discussion of this paper 
Friedman reports 5 deaths in 200 encephalog- 
raphies and Stephenson states that he thinks 
the procedure is dangerous.—E. P. Pender- 
grass. 


Hacuenau, and Gatty. Exploration lipiodolée 
rachi-médullaire and cranio-cérébrale. (Ra- 
chiomedullary and craniocerebral explora- 
tion by means of lipiodol.) F. de radiol. et 
d’électrol., July, 1929, 73, 369-382. 


This paper constitutes a report of the present 
status of the exploration of the cranial and 
spinal cavities by means of lipiodol. 

A. The exploration of the cranial cavities 
includes: (1) the ventricles; (2) the subarach- 
noid spaces; (3) the cerebral arteries; (4) the 
venous sinuses; (5) cystic cavities; (6) osseous 
canals and foramina of the base of the skull; (7) 
osseous sinuses, and (8) convolutions and fis- 
sures of the brain. 

1. Ventriculography. (a) Injection of lipio- 
dol directly into the lateral ventricles. After 
a trephine puncture, according to the routine 
technique, either in the frontoparietal or in the 
occipital region, 3 to 4 c.c. cerebrospinal fluid 
is extracted and through the same needle 2 to 
3 c.c. of lipiodol is injected. The lipiodol is very 
well tolerated but its distribution within the 
ventricles, on account of the high viscosity, is 
so manifold that a diagnostic interpretation is 
very difficult. (4) Injection of the ‘‘ascend- 
ing” lipiodol. The injection of the “ascending” 
lipiodol by the lumbar route was attempted in 
several instances and though the lipiodol often 
ascended through the foramina of Magendie, 


Luschka and Munro into the ventricles the 
pictures obtained proved of little diagnostic 
value. (c) Injection of the ascending lipiodol 
“emulsion.” More recently the ascending lipio- 
dol was injected by the lumbar route in the 
form of an “emulsion.” The technique is as 
follows: The patient is placed in a sitting posi- 
tion as for lumbar puncture; § c.c. of cerebro- 
spinal fluid 1s extracted and this is mixed in an 
asceptic tube with § c.c. lipiodol and reinjected. 
The disadvantages of the method are that 
there is always a certain danger in performing 
a lumbar puncture in patients with cerebral 
tumors, that the distribution of the lipiodol 
within the ventricles, especially in the cases 
with increased intracranial pressure, is very 
inconstant and that it often leads to rather 
severe reactions such as headaches, vomiting, 
increase in temperature, etc. 

The conclusion is reached that lipiodol is ot 
little value in ventriculography. 

2. The subarachnoid cavity and subarach- 
noid cisternae. The injection of lipiodol into the 
cerebral subarachnoid cavities and certain cis- 
ternae 1s well tolerated. The authors injected 
in several instances the cisterna magna as well 
as the basal cisternae and obtathed satisfactory 
roentgenograms. The lack of symmetry on the 
two sides as well as the displacement towards 
the right or left from the midline is of diagnos- 
tic value. 

(3) Cerebral arteries. Following Moniz’ 
work on arteriocerebral encephalography (with 
sodium iodide) the authors injected lipiodol 
into the cerebral arteries. Since lipiodol is not 
injurious to the neighboring tissues it is not 
necessary to expose the common carotid, as in 
Moniz’ procedure, but the injection can be done 
through the skin. No ill effects were observed 
from the injection of one c.c. of lipiodol in 
several patients suffering from general paraly- 
sis. However, in 2 cases of brain tumors with 
increased intracranial pressure such severe re- 
actions occurred that the method had to be 
discarded. 

(4) Venous sinus encephalography. Venous 
encephalography by means of the injection of 
the sinuses is of considerably greater advantage 
than the arterial encephalography as advocated 
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by Moniz. It is a method which is entirely 
harmless and easy to perform. The procedure 
con ists in a preliminary trephination (under 
local anesthesia) just above the superior longi- 
tudinal sinus on the vertex, or opposite the tor- 
cular Herophili on the external occipital pro- 
tuberance. After the wound has healed, the 
needle is inserted directly through the scar into 
the sinus and 5 c.c. of lipiodol (warmed to 37° 
C.) is injected as rapidly as possible, while an 
assistant compresses the jugular veins so as to 
retard the venous circulation and thus the dis- 
tribution of the lipiodol. The roentgenogram 1s 
taken during the injection or immediately fol- 
lowing the iniection, the patient being placed 
in a recumbent position. As soon as the injec- 
tion is completed and the needle is extracted, a 
finger is pressed against the place of injection 
and the patient is brought into a sitting pesi- 
tion. In this way the negative venous pressure 
(which is produced by the sitting up of the pa- 
tient) immediately stops the bleeding. Occa- 
sionally a mild coughing spell develops, due to 
the absorption of the lipiodol in the lungs. The 
method is so innocous that most patients are 
able to return to work within ten minutes after 
the injection. The roentgenograms, as a rule, 
show a good visualization of the superior longi- 
tudinal, of the lateral, of the inferior petrosal 
and of the cavernous sinuses as well as of the 
upper part of the jugular vein. The procedure 
is of a certain diagnostic value in sinus throm- 
bosis and cerebral tumors. 

More recently the authors injected the super- 
ior longitudinal sinus after ligating the sinus 
just above the torcular Herophili so as to pro- 
duce an inverse circulation of the blood during 
the injection. 

(5) Intracystic or intraventicular lipiodol 
injection. If during the course of an operation 
a cyst is encountered the nature and topogra- 
phy of which is not sufficiently known, lipiodol 
may be injected into the cyst. Roentgenograms 
taken three to four days later may be used for 
the purpose ef differential diagnosis from ven- 
tricular cavities. 

(6) Osseous canals and foramina of the base 
of the skull. The injection of several osseous 
canals and foramina was attempted in connec- 
tion with local therapy for neuralgias. The 
supraorbital, infraorbital foramina, as well as 
the foramen rotundum and ovale were iniected 
with success. In one case a diffusion of the 
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lipiodol along the inferior maxillary nerve was 
observed. s 

(7) Osseous sinuses. In one instance the 
sinuses of the base of the skull were injected by 
means of a catheter through the sphenoidal 
ostium. 

(8) Cerebral convolutions. In one case § c.c. 
of lipiodol was injected into the cisterna basalis 
(with patient lying on the side) and a good out- 
line of the fissures and convolutions of the brain 
was obtained. 

B. The exploration of the spinal cavities in- 
cludes: (1) the epidural space; (2) the subarach- 
noid space, and (3) the ependymal cavity. 

The lipiodol for the exploration of the spinal 
cavities may be injected by the high route, 
through the cisterna magna, and by thelow route 
through lumbar puncture. It is essential that 
in both instances the descent or the ascent of 
the lipiodol be controlled under rcentgenoscopy. 

(1) Exploration of the epidural space. In case 
of exploration by the low route, the lipiodol is 
injected through the sacrococcygeal hiatus, 
while in the exploration by the high route the 
injection is done through the cervical or dorsal 
regions. 

The exploration of the epidural space is, be- 
cause of its limited application, of little practi- 
cal value. 

(2) Subarachnoid exploration. The injection 
of lipiodol into the subarachnoid space 1s made 
between the axis and atlas, when using the high 
route, and in the lumbar region, when using the 
low route. The site of the occlusion as well as 
the appearance of the oil at the site of the oc- 
clusion are important from a diagnostic stand- 
point. Three types of drop formations are dis- 
tinguished: (a) the massive drop, (4) the bead 
or droplet formation, and (c) the double festoon 
lines. The method is indicated in spinal cord 
tumors, persistent neuralgias and certain types 
of paraplegias. 

(3) Ependymal cavity. In one case with 
rather advanced syringomyelia, the syringomye- 
lic cavity which was at the level of the eleventh 
dorsal was made visible by means of the lipio- 
dol. 

The general conclusion is reached that while 
the craniocerebral roentgen diagnosis does not 
allow precise indications as yet, the medullary 
compressions of the spinal cord can be well dem- 
onstrated with the aid of lipiodol. They can 
be diagnosed earlier and more accurately than 
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with the clinical methods hitherto used.— T. 
Leucuttia. e 


DariAux, and Hartmann, Epwarp. Radio- 
graphies de canaux optiques élargis dans deux 
cas de maladie de Recklinghausen (avec pro- 
jections.) (Roentgenograms of enlarged optic 
canals in two cases of Recklinghausen’s 
disease.) Bull. et mém. Soc. de radiol. méd. de 
France, July, 1929, 77, 227-229. 

A marked enlargement of the optic canals was 
found in two cases of Recklinghausen’s dis ease. 

In connection with this the different tech- 
niques for the roentgenography of the optic canal 
are discussed. At the instigation of Morax one 
of the authors has evolved the following proce- 
cedure: The patient is placed face downward 
with the forehead and nose on the film. The 
tube is centered over a point which lies 7 cm. 
cranially to the external occipital protuberance 
and 6.5 cm. laterally to the sagittal plane. The 
angulation of the tube is 31° cranially and 35° 
laterally. —T. Leucutia. 


NECK AND CHEST 


McPuepran, F. Maurice. The diagnosis and 
classification of pulmonary tuberculosis in 
childhood and adolescence. 4m. Rev. Tuberc. 
Oct., 1929, 20, 532-636. 

The author concludes that the most impor- 
tant single diagnostic procedure in the recogni- 
tion of the early manifest and of the latent tu- 
berculous lesion is the roentgen examination. 
Several years’ observation of children living 
in household contact with patients who have 
positive sputum has shown conclusively that 
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pulmonary infiltrations may be discovered 
months or often years before pulmonary tuber- 
culosis becomes manifest either by symptoms or 
by physical signs. ; 

Secondly, lesions of most types, if discovered 
during the latent stage, may be so treated that 
the child in whom they occur is never made ill 
by their presence. 


The representation of lesions in the hilus was 
selected in order to demonstrate the size that 
such a lesion must obtain before it can be peț- 
ceived. They illustrate the difficulties in the 
way of recognizing the smaller lesions that make 
it impossible to diagnose uncalcified nodes in 
the vast majority of instances. There is, per- 
haps, no pulmonary lesion concerning the diag- 
nosis of which so much confusion exists. 


The various lesions are discussed and are 
grpuped vertically into parenchymal infiltra- 
tions characteristic of childhood, lesions of the 
tracheobronchial lymph nodes which are al- 
most invariably the result of initial infections, 
apical infiltrations which typically begin to ap- 
pear in adolescence and at this period consti- 
tute the majority of the recognizable and signifi- 
cant pulmonary invasion, and chronic nontuber- 
culous infections that seriously affect the 
health, are commonly mistaken for tuberculosis 
of childhood type and are often forerunners of 
far advanced bronchiectasis of adult life. 


Anyone interested in this subject should not 
miss the opportunity of studying this paper as 
the author describes at length the roentgen ap- 
pearances and the commonly associated lesions. 
A summary of these is as follows: 


a ĖĖ— O 


The Lesion 





A Focal tuberculosis, caseous or 


calcified nodule. pleural 





Lobar 


B Tuberculous consolidation of 
a lobe or wedge, progressive 
or unstable. Calcified spots 


remain if it clears. vates. 


Appearances 


Isolated, sharply defined sub- 
density; 
scured by dense structures. 


or roughly wedge- 
shaped mass that increases or 
fluctuates in extent, or exca- 


Commonly Associated 
Lesions 


Roentgen 


Associated lymph nodes re- 
cordable if calcified. If 
caseous, recordable only if 
much enlarged, 


often ob- 


In infancy caseous nodes al- 
most always; in older child- 
ren nodes calcified or uncal- 
cified. B may be preceded 
or accompanied by soft or 
active D. 
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Le 





G 


The Lesion 


Tuberculous consolidation of 
a lobe or wedge, retrogressive 
and benign. Few strands re- 
main when it clears. 


Diffuse, childhood type tuber- 


culous infiltration. Confluent 
bronchopneumonia is the ser- 
ious lesion of this type and 


often precedes F. 


Miliary tuberculosis. 


Tuberculosis of — tracheo- 
bronchial lymph nodes, un- 
calcified. Demonstrable only 
when massive. 


Tuberculosis of tracheobron- 
chial lymph nodes, calcified. 


Apical, adult type infiltration 
of children and adolescents. 


C&ronic infectious non-tuber- 
culous pulmonary lesions. 


Roentgen 
Appearances 


Homogeneous irregular wedge, 
commonly most dense anter- 
iorly (oblique view); maxi- 
mum density and extent at 
onset; clears slowly, starting 
in axilla. 


Spots, strands, or both, denser 
towards pleura in tangential 
views. Indolent lesions strand- 
like and unilateral. Progres- 
sive lesions show confluent 
spots, which may develop into 


B. 


Le ——_'”/”- ww!” .:°».>—.°&.&.5.&. 


Universal soft mottling. 


Large convex masses project 
from hilum (and) (or) from 
mediastinum into the paren- 
chyma. Small lesions are not 
demonstrable. 


Granular, stippled, or irregu- 
lar dense shadows on hilum 
shadow (and) (or) shown by 
oblique exposure in media- 
stinum; often enormous with- 
out history of illness. 


Spots, or spots and strands, or 
wedges, or irregular masses, 
based on apical pleura, often 
most easily demonstrable - be- 
low the 3rd or 4th rib postero- 
laterally. 


Irregular densities may coa- 
lesce into cloud on heart or 
diaphragm; or, if discrete, sim- 
ulate beading on vessels, 
which are prominent or dis- 
torted. Chiefly on left. Often 
bilateral. Mostly in girls. 





Commonly Associated 
Lesions 





Sometimes calcified nodes. 
Characteristically no associ- 
ated infiltration. 


Tuberculous tracheobronch- 
ial nodes, usually calcified ir 
older children; demonstrable 
uncalcified nodes rare, occur 
chiefly in infants and colored 
children, and cause bad 
prognosis when more than 
two. 





Caseous tracheobronchial 
nodes usually; almost al- 
ways in infants. B or D 
often precedes E. 





In infants usually a wedge- 
shaped consolidation, B; less 
often D, diffuse. In older 
children, D, B, or A, the last 
chiefly in colored. 





The parenchymal primary 
focus, usually calcified may 
be obscured by opaque or- 
gans. Diffuse childhood 
type infiltration before 12th 
year; apical adult type lesion 
relatively frequent after 12th 
year. 





Many apical infiltrations are 
preceded by calcified trach- 
eobronchial nodes, which oc- 
cur as often in the opposite 
as in the same lung. They 
are the cause of apical le- 
sions. 


Lesions of accessory nasal 
sinus should always be 
sought. It may be primary 
or secondary. 


ime ene ie A A ee OO OO EEE OO 
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The author’s summary is as follows: 1. The 
apparent suddén onset of acute tuberculosis of 
children is usually preceded by a period of 
development of a latent lesion occupying 
months or even years. Lesions discovered while 
latent may be treated so that clinical disease 1s 
prevented. 

2. Histories and illustrations are submitted 
to show that the diagnosis and supervision of 
the course of tuberculosis in children depend 
largely on the roentgenogram. 


3. Illustrations have been selected to show 
typical examples of each form of lesion in such 
a way that the site of its physical characteristics 
particularly the variations in density of dif- 
ferent parts of the lesion in relation to each 
other and to the site, may be clearly repre- 
sented. 

4. The representations of lesions of the hilus 
demonstrate the size that such a lesion must 
attain before it can be perceived. They illus- 
trate those difficulties in the way of recognition 
of smaller lesions that make it impossible to 
diagnose uncalcified lymph nodes in the vast 
majority of instances. 


5. Tuberculous infiltrations of the childhood 
type are divided into three somewhat arbitrary 
groups. Going along with the roentgenographic- 
ally determined anatomical structure of each 
group there are certain clinical and prognostic 
characteristics. 


6. Differentation of tuberculous from nontu- 
berculous infiltrations is discussed and methods 
of roentgen diagnosis described. 


7. Apical lesions in children should not be 
dismissed as scars, unless composed wholly of 
calcium and dense strands. Serial observations 
should be made to be certain that spread does 
not occur. Children showing progressive infil- 
tration starting from a sharply defined apical 
density are not uncommon. Accuracy and com- 
parability of roentgenograms are essential to 
estimate the course of latent lesions, to aid 
decision on methods of treatment of clinical dis- 
ease, and to determine when a child particular- 
ly an adolescent, may be safely returned to 
work. The rapid subsidence of symptoms does 
not represent the end of danger. Because of 
the suddenness of severe relapse common in 
adolescence, treatment should be prolonged 
till lesions are demonstrably stable —E. P. 
Pendergrass. 
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Konn, J. L., and Korransxy, H. Successive 
roentgenograms of the chest of children dur- 
ing measles. 4m. F. Dis. Child., Aug., 1929 
38, 258-270. ; 

Serial roentgen examinations were made of 
130 children between the ages of seven months 
and twelve years in the various stages of measles. 
Pneumonic infiltration and consolidation was 
noted in all stages of the disease even in the 
preéruptive stage of mild cases who had no 
demonstrable clinical symptoms indicating a 
complication of the disease. 

There was evidence of pneumonic involve- 
ment in 62.4 per cent of all patients less than 
four years of age and in 42.2. per cent of pa- 
tients four years old and over. 

Roentgen examination showed the involve- 
ment to be of three types: (a) Large homogen- 
eous triangular consolidation; (4) large homo- 
geneous opacities obscuring the hilus and para- 
vertebral regions, and (c) disseminated con- 
fluent fine and coarse mottling in various areas 
of the lung field. 

The pneumonic consolidation was not neces- 
sarily confined to the lower lobes and seemed to 
occur with equal frequency in the upper por- 
tion of the lungs. Microscopic examination of 
the excised lung revealed bronchopneumonic 
areas about the bronchi which in pronounced 
cases become confluent. 

These pneumonic shadows persisted for from 
two to four weeks after their appearance in 5 
cases.—L. R. Sante. 


Lesrocquoy, CH., and LeHmann, ROBERT. 
Etude radiographique et anatomique du 
médiastin; contribution a l'étude de |’adéno- 
pathie trachéo-bronchique. (Roentgenogra- 
phic and anatomic study of the mediastinum; 
contribution to the study of tracheobronchial 
adenopathy.) F.de radiol. et d’électrol., June, 
1929, 735 3377343- 

On the basis of numerous experiments on ca- 
davers, the roentgenographic appearance of the 
mediastinal structures was studied in the ob- 
lique and straight lateral positions. It was found 
that roentgenograms taken in the oblique posi- 
tion do not give a clear picture of the medias- 
tinal contents due to the fact that the large 
pulmonary vessels and the left auricle of the 
heart are superimposed on that region of the 
mediastinum where tracheobronchial adeno- 
pathies are most commonly found. The roent- 
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genograms taken in straight lateral position, 
however, give a satisfactory view of the med- 
lastinal space permitting an easy recognition 
of tracheobronchial adenopathy or other tu- 
mors of the mediastinum. 

It is concluded that the roentgenographic 
examination in straight lateral position is of 
greater diagnostic aid than that in the oblique 
position.—T. Leucutia. 


PirrauLT, and BARREAU. Gros anévrysme de 
‘la crosse de l’aorte. (Large aneurysm of the 
aortic arch.) Bull. et mém. Soc. de radiol. méd. 
de France, July, 1929, 77, 240-241. 

A case of a rather huge aneurysm of the aor- 
tic arch is presented and in connection with 
this the differential diagnosis from hydatid cyst 
and mediastinal tumor is briefly discussed. 

It is recommended that in doubtful cases ea 
therapeutic dose of roentgen rays be given so 
as to test the radiosensitivity of the tumor. 
In the case mentioned there was no response 
to the irradiation and this strengthened the 
diagnosis of aneurysm. The patient died later 
and the post-mortem examination confirmed 
the clinical diagnosis —T. Leucutia. 


Maino, Mario. Pneumotorace artificiale e 
circolazione polmonare (Artificial pneumo- 
thorax and pulmonary circulation.) Radiol. 
med., Nov., 1929, 76, 1115-1126. 

In studying the relation of artificial pneu- 
mothorax to the circulation in the lungs the 
author made experiments on animals which 
confirmed the opinion he had previously held 
in regard to it. He found that the circulation 
became less active in the lung contracted by 
artificial pneumothorax, while it became more 
active in the opposite lung. This does not in- 
jure the normal lung but on the contrary is a 
help to it. The increase in the amount of cir- 
culating blood counterbalances the decrease 
in the total amount of air inspired so that the 
lung is not obliged to do excessive mechanical 
work. This ingturn prevents the anoxemia that 
would result from such an excess of work.— 


A. G. Morgan. 


PopKAMINSKY. Sur l‘aspect radiologique des 
divers stades de l’emphyséme pulmonaire et 
de létat préemphysémateux. (The roent- 
genologic aspect of different stages of pul- 
monary emphysema and the pre-emphyse- 
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matous state.) Bull. et mém. Soc. de radiol. 

méd. de France, July, 1929, 7%, 230-232. 

Three stages of pulmonary emphysema are 
differentiated, the roentgen appearance being 
as follows: Stage 1. The diaphragmatic dome 
is slightly flattened and lowered, while its res- 
piratory excursion remains practically normal. 
There is a slightly increased transparency of 
the lungs at the base and the heart shows a 
normal appearance. There is a very slight 
straightening of the fifth, sixth and seventh 
ribs. Stage 2. The diaphragmatic dome is 
nearly horizontal and lowered to the level of 
the eleventh rib and its excursion is definitely 
diminished. There is straightening of the fifth, 
sixth and seventh ribs with augmentation of 
the costodiaphragmatic sinus. There is an in- 
creased transparency of the entire lung fields 
and there is a lowering and deviation (simple 
rotation or combination in the three axes) of 
the liver. The intercostal spaces are enlarged. 
The heart shadow is smaller than normal and 
the Holzknecht, Sinnhuber and Yagié signs are 
positive. Stage 3. The same signs are present 
as in the second stage with the exception that 
they are considerably accentuated and that 
the right heart shows a marked dilatation. 

In addition to the above stages the author 
describes a pre-emphysematous stage observed 
in men or workers performing heavy labor, 
which is characterized by the so-called ‘“‘pre- 
emphysematous trigone” first described by the 
author. The catheti of the triangle are formed 
by the right border of the vertebral column and 
by the diaphragmatic dome, while the hypote- 
nuse is constituted by the upper border of the 
liver. The image which is visible in deep in- 
spiration only is the result of a dilatation of the 
posterior part of the base of the right lung pro- 
jecting between the diaphragm and the right 
lobe of the liver. In case of pleuro-phreno- 
pericardiac adhesions this image is obscured.— 
T. Leucutia. 


Dyke, Corne ius G., and Sosman, M. C. The 
postural treatment of postoperative massive 
atelectatic collapse. Surg., Gynec. & Obst., 
Dec., 1929, 49, 752-763. 

The author’s work is based on 14 cases oc- 
curring at the Peter Bent Brigham Hospital 
during the years 1925-1928 inclusive. Post- 
operative massive collapse is now recognized 
as a separate disease entity. The etiology and 
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the mode of production are discussed in detail. 
Of the clinical varieties two types are recognized, 
the fulminating and the insidious. In the for- 
mer the onset is sudden; in the latter it 1s much 
slower and is the more usual form. It is rarely 
fatal and deaths should occur only in the 
simulataneous bilateral cases. 

Dyke and Sosman wish especially to call at- 
tention to the frequency of the disease, the 
methods of prevention, the postural method of 
treatment, the infrequency of clinical diagnosis 
(2 out of 14), and the ease of recognition if 
roentgen examination is made routinely in all 
cases with postoperative pulmonary complica- 
tions. Their conclusions follow: 

1. Obstruction to the air passages is absolute- 
ly essential for the production of the disease. 
Thick tenacious mucus is the obstruction ma- 
terial. 

2. Usually many secondary factors are 
involved in the production of the disease, i.e., 
lowered vital capacity, raised cough reflex, 
lack of frequent postural change after and 
during operation, and the limitation of thoracic 
and abdominal mobility due to operation. 

3. The disease is not a reflex nervous 
phenomenon. 

4. The condition does not occur contra- 
lateral to the side operated upon unless the 
patient lies on his side during the operation, as 
in renal operations. 

5. The maneuver advocated by Sante is 
very efficacious in treating the disease. 

6. Hyperventilation of the lungs with carbon 
dioxide and oxygen should be employed at the 
end of operation and during the first forty- 
eight hours postoperative. 

7. Frequent changes of posture should be 
made during the first few days after operation, 
and sedatives should be curtailed. 

8. The mortality from the disease is very 
low.—R. S$. Bromer. 


GALLY, and Bernarp. Diverticule congénital 
du tiers inférieur de l’oesophage. (Congenital 
diverticulum of the lower third of the esoph- 
agus.) Bull. et mém. Soc. de radiol. méd. de 
France, July, 1929, 77, 226-227. 

A congenital diverticulum of the esophagus 
occurring in a woman fifty years of age is 
briefly described. The diverticulum was sit- 
uated on the right posterolateral wall of the 
lower third of the esophagus forming a rather 
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large pedunculated sac. It caused no clinical 
symptoms whatever.—T. Leucutia. 


ABDQMEN 


Jaupert pe Beaujeu, A. Eventration dia- 
phragmatique—estomac en bissac déplace- 
ment a gauche de l’antre pylorique et du 
pylore. (Diaphragmatic eventration—two 
sac shaped stomach, displacement of the 
pyloric antrum and pylorus to the left.) 7. 
de radiol. et a électrol., Sept., 1929, 73, 598- 
510. 

An eventration of the stomach leading to a 

posterior biloculation and displacement of the 
pylorus to the left is described in a woman 
sixty-six years of age and the roentgenograms 
are presented. 
e The condition is interesting since it had no 
influence whatever on the normal function of 
the gastrointestinal tract. The only symptom 
observed was a sensation of heaviness in the 
left upper quadrant (lasting for a period of over 
ten years).—T. Leucutia. 


Pirrautt, and Barreau. Inversion et bilocu- 
lation de l’estomac. (Inversion and bilocu- 
lation of the stomach.) Bull. et mém. Soc. de 
radiol. méd. de France, July, 1929, 77, 239- 
240. 

The case is briefly described on account of 
the unusual circumstances under which it came 
to examination. The patient’s sister was sup- 
posed to have a gastrointestinal analysis by 
means of barium meal and since she was reluc- 
tant to undergo the examination patient had 
one done on himself to convince her of the 
harmlessness of the method. To the great sur- 
prise of the roentgenologist an inversion and 
biloculation of the stomach was found. It is 
interesting that the patient, who is twenty 
years of age, has never presented any gastric 
symptoms and feels entirely well —T. Leucutia. 


CaırLLoDps, G., and Correr, P. Volvulus sub- 
total et volvulus total de l’estomac. (Subto- 
tal and total volvulus of the stomach.) 7. de 
radtol. et d’électrol., Sept., 1929, 13, 497-502. 
On account of the rarity of this condition the 

authors describe a subtotal volvulus of the 

stomach which occurred in a patient twenty- 
nine years of age two years following a war 
injury to the left upper quadrant, and a total 

volvulus of the stomach which occurred in a 


woman thirty years of age, apparently without 
previous injury. 

A detailed account of both cases is given and 
roentgenograms are reproduced and explained 
by schematic drawings.—T. Leucutia. 


Dipi£eE, J. Un cas de diverticule vrai du duo- 
dénum. (A case of true diverticulum of the 
duodenum.) Ñ. de radiol. et d’électrol., June, 
1929, 73, 346-347. 

case of a true diverticulum of the duode- 
num is described and the roentgenogram pre- 
sented. At the five hour examination there 
was a complete emptying of the diverticulum. 
The opinion is expressed that diverticula of 
the duodenum occur more frequently than as- 
sumed. As a rule, they remain symptomless 
and thus undetected until some inflammatorye 
mechanical or neoplastic complication leads 
to a roentgen examination bringing about their 
discovery.—T. Leucutia. 


Breton, Marc, Barret, G., AND BLonpEAu, 
ANDRÈ L’image radiographique d’infra- 
version des deux premières portions du duo- 
dénum. (The roentgenographic image of the 
infraversion of the first two portions of the 
duodenum.) F. de radiol. et d’électrol., Sept., 
1929, 73, 465-480. 

In 1927, Breton described the infraversion 
of the first and second portions of the duode- 
num as follows: The pylorus is low, the 
duodenum ascends first obliquely (describing 
a curvature with the concavity downward), 
then vertically to the right of the spine, and 
then again somewhat obliquely upward and 
towards the left of the spine. Finally, it de- 
scends vertically along the left border of the 
spine, thus completely reversing the usual pic- 
ture. 

Since 1927 the authors observed infraversion 
of the duodenum in 7 additional cases, all of 
which are described more or less in detail and 
illustrated with numerous reoentgenograms. 

The opinion’ is expressed that the infraver- 
sion of the duodenum is more frequent than 
hitherto supposed and that it leads to a rather 
important clinical symptomatology which can- 
not be explained on any other basis.—T. Leu- 
cutia. 


Breton, Marc. D’image radiographique 
d’infra-version des deux premières portions 
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du duodenum. (The roentgenpgraphic image 

of the infraversion of the first two portions 

of the duodenum.) ¥. de radiol. et d’électrol., 

Dec., 1929, 73, 655-659. 

Infraversion of the duodenum is not the re- 
sult of a mobile duodenum, that is, of a con- 
genital anomalous fixation of the duodenum 
but is the result of ptosis. The traction on the 
first two portions of the duodenum by the 
ptotic stomach and colon are here of great im- 
portance. Sooner or later this traction results 
in an elongation of the pancreatic appendages 
leading to ptosis of the duodenum. 

The author is of the opinion that the rôle of 
ptosis in abdominal pathology is greatly ex- 
aggerated. Yet in this particular instance the 
part of ptosis in bringing about the mobility 
and thus infraversion of the duodenum is more 
plausible than the assumption of the so often 
stressed congenital malformation.—T. Leucutia. 


Batu, R. Sfinteri o anelli di contrazione del 
colon. (Sphincters or contraction rings of 
the colon?) Radiol. med., Nov., 1929, 16, 
Tiig: 

The author described under the name of 
sphincters of the colon those special contraction 
zones that are known to all roentgenologists. 
It has been suggested that this name be 
changed to contraction rings. The name sphinc- 
ter means a bundle of muscles that has a 
special and well-individualized function. A 
ring means a rigid structure without special 
function, such as the inguinal ring, the crural 
ring and the umbilical ring. If the idea of 
function is to be shown they must be called 
contraction rings; but the author says that the 
words ring and contraction express contradic- 
tory ideas. In addition to that there are clinical 
reasons for not calling these structures con- 
traction rings. Examination of children with 
habitual constipation has shown that this con- 
dition may be due not only to a congenital 
anomaly of the colon (dolichocolon) but also 
to greater prominence of the sphincters which 
extend from the improperly named ileocecal 
sphincter to the ampulla of the rectum and 
regulate intestinal peristalsis and antiperis- 
talsis. This shows that they really are true 
sphincters and as they are found in young 
infants they cannot have {been caused by 
altered function for a long time. And it has 
also been found that constipated infants 
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may have supernumerary sphincters in seg- 
ments of the colon that are congenitally longer 
than normal. Therefore the author thinks his 
name of sphincters of the colon should be kept. 
— AÁ. G. Morgan. 


GENITOURINARY SYSTEM 


KRETSCHMER, HerMAN L. Supernumerary 
kidney. Surg., Gynec. B Obst., Dec., 1929, 
49, 818-831. 

That true supernumerary kidney is probably 
the rarest of congenital renal anomalies seems 
to be the uniform opinion of clinicians as well 
as of various authors of textbooks. Kretschmer 
in a review of the literature was able to collect 
29 cases and the case presented in his paper 
brings the number available for study up to 30. 
Many reports of so-called supernumerary kid- 
ney are really those of double kidney; in a few 
instances, a horse-shoe kidney has been re- 
ported as a supernumerary kidney. Of the 30 
cases, 8 were discovered at autopsy and in 21 
the diagnosis was made clinically. 

The paper contains a table showing in detail 
the author reporting each case, the type of case, 
the age, sex, side involved, location, course of 
the ureter, report of cystoscopic examination, 
pathology of the accessory and the other kid- 
ney, duration of symptoms, an account of the 
symptoms, the presence of a palpable tumor, 
the preoperative diagnosis, the operation per- 
formed and the result. Of special interest to 
the roentgenologist are the illustrations of the 
pyelograms made on the case reported by 
Kretschmer himself. At operation a mass lying 
behind the peritoneum and behind and below 
the right kidney, was aspirated and about 3 
pints of purulent fluid was obtained which had 
the odor of urine. The right kidney was dis- 
tinctly separate from this tumor mass. After 
operation a pyelogram was obtained by inject- 
ing the right ureter and also by injecting the 
sinus tract which was left after operation. Two 
_pelves were seen, the normal being obtained 
by the ureteral injection, the other by the in- 
jection of the sinus. 

In the group of reported cases in which the 
supernumerary kidney and its ureter are rudi- 
mentary the preoperative diagnosis 1s almost 
never, if ever, made. In the group in which two 
ureters on one side fuse outside the bladder to 
terminate as one ureter in a normally placed 
ureteral hillock, difficulties are presented in 
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diagnosis, in that the cystoscopic picture 1s 
that of a normal bladder with two ureteral ori- 
fices. If a pyelogram is made with the catheter 
low down, a picture ọf both kidneys may be 
obtained and a positive diagnosis made. 

In Kretschmer’s case the preoperative diag- 
nosis rested between perinephritic abscess and 
carbuncle of the kidney. The diagnosis of three 
kidneys was made at the time of the first opera- 
tion and was verified by an injection into the 
drainage tube in the loin with a simultaneous 
pyelogram, which showed the pelvis of the 
normal kidney as well as the large hydroneph- 
rotic sac of the supernumerary kidney. 

In the group in which the ureters do not fuse 
and three ureters are seen in the bladder on 
cystoscopic examination, or the group is which 
the ureters terminate extravesically, a clue to 
he diagnosis is obtained and the diagnosis 
may be verified by a pyelogram. In this group 
it is of course necessary to differentiate between 
a supernumerary kidney and double kidney 
with an accessory ureter. 

In the case reported the two kidneys on the 
right side were removed. The hydronephrotic 
sac of the supernumerary kidney was infected. 
—R. S. Bromer. 


Rarro, VITTORIO, and VALLEBONA, ALESSAN- 
pro. Quelques remarques à propos de la 
cystoradiographie. (Somesremarks with re- 
gard to cystoroentgenography.) 7. de radtol. et 
d’électrol., Sept., 1929, 73, 481-496. 
Recently Gottlieb and Strokoff in their work 

on prostatography (J. Urol., 7928, 25, No. 5) 

referred to the so-called combined method of 

cystoroentgenography which they called the 
method of Reiser. The authors wish to draw 
attention to the fact that the combined method 
of cystoroentgenography was described by one 

of them (Vallebona) for the first time in 1925, 

that is, one year previous to the publication of 

Reiser. 

The technique of Vallebona is as follows: 
Introduction of a catheter (with large diameter) 
into the bladder; complete emptying of the 
bladder and introduction of 30 c.c. of barium 
sulphate in thick aqueous suspension, then in- 
jection of air or oxygen (100, 150, 200 C.C.) 
until the patient complains of slight pain. 
Before taking the roentgenograms the patient 
is asked to turn around once or twice so as to 
obtain a uniform coating of the vesical mucosa 
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by the opaque medium. The roentgenograms 
are taken in the usual way. The bladder lesions 
appear either in the form of filling defects or in 
the form of dense shadows. 

The method of Reiser (using iodized oil) does 
not always demonstrate the irregularities plain- 
ly since the iodized oil, because of the higher 
viscosity, fails to spread evenly on the surface 
of the mucous membrane. Moreover, not in- 
frequently roentgenograms are obtained which 
do not correspond to actual conditions. 

The authors have used the combined cysto- 
roentgenography now for a period of three 
years with very satisfactory results. Of course 
the filling defects and increased opacities indi- 
cate only the site and extent of the lesion, they 
do not indicate the true nature of the lesion. 
Therefore the method can be used only in con- 
junction with other clinical methods. ° 

Twenty-six beautiful roentgenograms are in- 
cluded to demonstrate the value of combined 
cystoroentgenography in different pathological 
conditions.—T. Leucutta. 


Lorsy, G. O. Sur les difficultés causées par la 
bilharziose dans l’examen radiographique 
des voies urinaires. (The difficulties caused 
by bilharziasis in the roentgen examination 
of the urinary tract.) Bull. et mém. Soc. de 
radiol. méd. de France, July, 1929, 77, 232-239. 
As is known, the Bilharzia worms lay their 

eggs in the submucosa of the bladder, ureters, 

kidney, rectum, colon, etc. The irritation 
caused by the continuous piling up of the eggs 

(as foreign bodies) leads to a large round cell 

infiltration of the neighboring tissues, resulting 

later in mucous papillomas of various forms. 

After the lapse of one year the eggs become cal- 

cified. 

The author presents numerous cases illustrat- 
ing the different roentgenological aspects of 
papillomas and calcifications in bilharziasis of 
the urinary tract. 

The following three difficulties are especially 
emphasized from the point of view of differen- 
tial diagnosis: (1) possible confusion with calculi 
of the bladder, ureter and kidney; (2) possible 
confusion with papillomas or infiltrations of 
the intestinal tract which project in the region 
of the bladder, ureter or kidney, and (3) mis- 
judgment of the papillomas and calcifications 
of the urinary tract in case there is elongation 
and tortuosity of the ureters. 
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By the simple use of compression, evacuation 
of the bladder and projection in different views 
the author was able to arrive at a definite diag- 
nosis in nearly all the above instances. There- 
fore he is convinced that the injection of opaque 
solutions for the purpose of differential diagno- 
sis, as advocated by others, is not necessary.— 
T. Leucutta. 


Haret, and Frain. Radiographie de la vessie; 
une image rare. (Roentgenography of the 
bladder; a rare image.) Bull. et mém. Soc. 
de radiol. méd. de France, July, 1929, 77, 229- 
230. 

A very interesting case of multiple calculi of 
the bladder is described in a man forty years 
of age. 

At operation 17 phosphatic stones were 
found, 12 of which were the size of a pigeon’s 
egg and 5 somewhat smaller. A cross section 
of one of the larger stones revealed that the 
central portion of the calculus consisted of a 
blue stained, oily substance which on chemical 
analysis was found to be gomenol stained with 
methylene blue. The bacteriological analysis 
showed the presence of active staphylococci. 

Many years previously the patient had re- 
ceived bladder injections of gomenol and at the 
same time methylene blue pills were given per 
os. It is most probable that the air bubbles 
which formed at the time of the injection of the 
gomenol became stained with the methylene 
blue and later resulted in the formation of the 
stones. 

The presence of active staphylococci within 
the oily substance of the stones so many years 
later is exceedingly interesting since it dissipates 
all illusions with regard to the antiseptic value 
of gomenol.—T. Leucutia. 


SKELETAL SYSTEM 


Rirrer, Henry H. Fractures of the carpus. 
Surg., Gynec. & Obst., Dec., 1929, 49, 838- 
842. 

This is a study of 25 unselected cases of 
fractures of the carpal bones. It contains only 
two illustrations of roentgenograms, the one 
showing an air-injected wrist joint of a cadaver 
with a fracture of the scaphoid, and the other 
a complete backward dislocation of the distal 
row of carpal bones in a living subject. 

The author’s conclusions are as follows: 
(1) The scaphoid is more often damaged than 
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all other carpal bones. (2) Dislocation of the 
semilunar is ffequently associated with a frac- 
ture of either the scaphoid or articular surface 
of the radius. (3) Osseous union in carpal frac- 
tures is the exception; fibrous union the rule. 
(4) Much of the disability following carpal 
injuries is due to intra-articular soft structure 
damage. (5) Early attempts at closed reduc- 
tion of scaphoid fractures or semilunar disloca- 
tions should be made. (6) Failure to obtain 
proper reduction by closed manipulation should 
be followed by immediate open operation. 
(7) Cases of carpal fracture treated unsuc- 
cessfully by immobilization should be operated 
on within three months lest irreparable subse- 
quent arthritic changes take place—k. S. 
Bromer. 


SoupauLt, R., Gutmann, R. S., and Ber- 
TRAND, I. Un cas de myélocytomes mul- 
tiples. (A case of multiple myelocytoma.) 
¥. de radiol. et d’electrol., Sept., 1929, 73; 
503-507- 

A woman suffering from a pathological frac- 
ture of the right arm was seen by the authors 
in December, 1924. The physical examination 
revealed multiple tumors of the skull and the 
roentgenograms showed areas of rarefaction 
of the tables of the skull corresponding to the 
site of the tumors. The patient died in Febru- 
ary, 1925, and the autopsy revealed multiple 
myelocytoma (mixed with plasmocytoma). 

The condition is exceedingly rare and there- 
fore the roentgenograms of the humerus and 
skull as well as the photographs of the vertex 
at the autopsy are presented.—T. Leucutia. 


CAmPLANI, Mario. Un caso di lussazione 
congenita della testa del radio. (A case of 
congenital dislocation of the head of the 
radius.) Radiol. med., Nov., 1929, 16, 
1093—I IOO. 

This case was in a man, aged thirty-eight, 
who came for examination because he had pain 
in the right elbow following an injury some six 
months before. He had no pain in the left 
elbow. Roentgen examination showed the right 
elbow normal but on the left the condyle of 
the humerus was displaced from its normal 
articulation with the head of the radius, 
the edge of the head of the radius resting 
against the lateral margin of the condyle. 


The head of the radius appeared longer than 
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normal and the neck slenderer. The head of the 
radius was not the normal shape it is for 
receiving the condyle of the humerus but was 
deformed. The head of the radius did not have 
any articular attachment to the ulna. There 
was apparently no joint cartilage. The ulna 
and humerus were shorter than normal; the 
diaphysis of the radius was curved. This mal- 
formation had not caused any functional dis- 
turbance as the man had been a laborer doing 
hard work all his life.—4. G. Morgan. 


Corr, RaP, and Finpay, Roserr T. 
Fractures of the pelvis. Surg., Gynec. © 
Obst., Dec., 1929, 49, 847-853. 


This is a review of 35 consecutive cases of 
pelvic fractures admitted to the Beekman 
Street Hospital, New York, from January 1, 
“1925 to October 1, 1928. It is profusely illus- 
trated with tables showing the various occupa- 
tions of the patients, the nature of the trauma 
producing the injuries by falling, by crushing 
and by collision, the location of pain, tender- 
ness and swelling, and with tracings of roent- 
genograms showing the various anatomical 
situations of the lines of fracture. There is no 
attempt made, however, to classify the frac- 
tures either from the standpoint of anatomical 
distributions or from the mechanism of occur- 
rence. 


When the patients were discharged from the 


'hospital 21 were in excellent condition, one 


was in fairly good condition, one was im- 
proved, 2 were in fair condition and in 3 the 
result could not be accurately determined. 
Six of the patients died, their deaths being due 
to complications and the fractures of the pelvis 
played but a small part in the causation of 
death.—R. S. Bromer. 


Fiscuco.p, H. Fracture de los coxal. (Frac- 
ture of the pelvic bone.) J. de radiol. et 
d'électrol., June, 1929, 73, 348. 


A fracture of the acetabulum with penetra- 
tion of the head of the femur into the pelvis 
is described in a woman twenty-six years of 
age, who fell from a height of 3 meters. Ina 
recent article Lenormand pointed out the 
frequency of occurrence of these fractures in 
the male (40 out of 46 cases). This case occur- 
ring in a woman is therefore of particular 
interest.—T. Leucutia. 
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Perrson, Epwarp L. Jr. Osteochondritis of 
the symphysis pubis. Surg., Gynec. © Obst., 
Dec., 1929, 49, 834-838. 

Peirson believes that psteochondritis of the 
symphysis pubis is not an extremely rare con- 
dition but one about which there is little in 
the literature. The predominance of urinary 
symptoms in patients having this condition, 
and its occurrence very often as a complication 
of bladder surgery, usually bring such patients 
to the urologist who is not particularly inter- 
ested in pathological changes in bone. In 3 
of his 4 reported cases, the diagnosis was over- 
looked for a long time. 

In 2 of the cases the roentgen findings were 
interpreted as normal. The interpretation of an 
infectious process in the region of the sym- 
physis pubis is difficult because of the wide 
anatomical variations in the outline of thee 
joint. In all 4 cases reported the infectious 
process was due, as far as could be ascertained, 
to a pyogenic infection and not to tuberculosis. 
The 4 cases occurred within a year. If the pos- 
sibility of the condition is considered when the 
case is examined, the roentgen diagnosis is 
not likely to be overlooked. One case fol- 
lowed a simple suprapubic prostatectomy; a 
second one came either from the same cause or 
as a result of a general septic process; a third 
case was apparently primary in nature, and 
a fourth case prebably followed an operation 
for inguinal hernia. 

The most constant symptom was pain in the 
region of the symphysis pubis radiating down 
the legs and made worse by motion. One case 
showed marked urinary symptoms. Definite 
tenderness was present over the pubis in every 
case; other signs of a local inflammatory process 
in the region of the symphysis may or may 
not be present. 

The roentgen picture in one case revealed 
apparent fusion of the symphysis and consider- 
able bone reaction around it without bone 
destruction. In another case the pubic bone 
showed some yregularity in the symphysis, 
and also some asymmetry and disalignment of 
the symphysis with the sacrum, which was 
regarded only as an anatomical variation. The 
third case showed definite osteomyelitis of 
the symphysis. The fourth case showed slight 
irregularity of the outline of the pubic bone, 
adjacent to the symphysis, which was regarded 
as within normal limits. As the cartilage seems 
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to be first involved the roentgen findings are 
not apt to be definite.—R. S. Br8mer. 


PrrFAuLt, and BARREAU. Arthropathie syph- 
ilitique du genou. (Syphilitic arthropathy 
of the knee.) Bull. et mém. Soc. de radiol. 
méd. de France, July, 1929, 77, 241-243. 
The roentgenograms of the knee of a patient 

sixty-four years of age who for a period of three 

months had developed a gradual swelling of 
the knee are briefly discussed. 

The changes consisted chiefly in a periostitis 
of the internal aspect of the lower end of the 
femur, with a thickening of the internal portion 
of the upper end of the tibia and proliferations 
and foreign bodies within the joint space. 

Diagnosis of syphilis was made. This was 
supported by a history of chancre twenty- 
five years before, by the coexistence of super- 
ficial glossitis and leucoplakia and by the 
positive Wassermann and Hecht tests.—T. 
Leucutta. 


Picctnino, G. Distrofia del V metacarpo. 
(Dystrophy of the fifth metacarpal.) Radiol. 
med., Nov., 1929, 76, 1110-1113. 

A girl of eleven who had been a very ardent 
student of the violin began to have pain at the 
base of the 5th metacarpal of the left hand and 
dificulty of movement which obliged her to 
give up her violin practice. The finger was 
visibly shorter than the one on the right. On 
rest the pain stopped but the difficulty in 
movement persisted. Roentgen examination 
showed shortening of the finger entirely at the 
expense of the metacarpal; the distal end of 
the bone was enlarged. The neck of the meta- 
carpal had almost disappeared, the joint 
cartilage was thinner than normal and ir- 
regular in form; in the spongy bone small zones 
of rarefaction alternated with trabeculae that 
were denser than normal. The cortex was a 
little thickened, particularly on the radial side, 
the head was flattened and enlarged trans- 
versely and displaced toward the palmo-radial 
side. The interarticular space was normal in 
width and only enlarged transversely. There 
were no changes elsewhere in the skeleton. 
Rest and general tonic treatment was recom- 
mended. When she was seen a year later the 
bone changes were the same except that the 
head of the metacarpal was still more flattened 
and protruded still more toward the radial 
side; the pain had stopped and the child was 
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able to take up her violin work again, though 
there was som@ interference with movement 
of the finger. 

From the clinical and roentgen resemblance 
of this case to the forms of meta-epiphysitis 
of adolescence, particularly Kdéhler’s disease 
of the 2d metatarsal, the author thinks this is 
a new localization of these osteochondral 
dystrophies. He thinks this localization may 
have been caused by the child’s work on the 
violin begun at such an early age—4. S. 
Morgan. 


Sisk, J. Newron. Bone tumors. Radiology, 
August, 1929, 7}, 115-120. 


It is the author’s opinion that treatment of 
bone tumors in the past has been undertaken in 
most cases late in the disease when it has prob- 
ably already become systemic. Indifference of 
general practitioners to the serious probabilities 
arising from apparently trivial early history of 
bone lesions often delays correct diagnosis and 
treatment. Confusion of terminology and classi- 
fication has interfered for many years with 
progress in the management of bone diseases. 
Since malignant bone tumors do not usually 
fit any simple diagnostic scheme of classifi- 
cation, the best analysis of a bone tumor the 
roentgenologist can give is an accurate opinionas 
to whether it is benign or malignant. The author 
feels that the value of radiation therapy is as 
yet undetermined and conclusions concerning 
it should be suspended until further evidence 
has been reported.—¥. D. Camp. 


Roeperer, C. Difficultés de diagnostic radiol- 
ogique des ostéites fibreuses. (Difficulties of 
radiological diagnosis of osteitis fibrosa.) 
Bull. et mém. Soc. de radiol. méd. de France, 
July, 1929, 77, 224-226. 


Two cases are briefly described in order to 
show that the diagnosis of osteitis fibrosa often 
encounters insurmountable difficulties. Both 
cases at the beginning presented a lesion of the 
femur just above the knee which had the ap- 
pearance of a bone cyst. An operation eighteen 
months later on one of the cases revealed os- 
teitis fibrosa, while the other case evolved into 
a bone sarcoma with a fatal outcome. 

Babok’s opinion that the “final radiologic 
formula” of malignant bone tumors is yet to be 
found is endorsed.—7. Leucutia. 
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ROENTGEN AND RADIUM THERAPY 


DELHERM, L., and Beau, Henri. La diather- 
mie et la radiothérapie dans le traitement de 
l’arterite oblitérante.. (Diathermy and radio- 
therapy in the treatment of arteritis oblit- 
erans.) J. de radiol. et a’ électrol., July, 1929, 
l9, 383-388. 

Diathermy in the treatment of arteritis 
obliterans has been used by Delherm and 
Laquerrière since 1907. The following tech- 
nique is advised: One electrode is placed on the 
gluteal region and the second on the foot and 
treatment is started. As soon as the patient 
complains of pain in the region of the ankle the 
electrode of the foot is moved to the calf and 
treatment is continued until a complete dose is 
given. At the same time the foot and the ankle 
are exposed to infra-red rays or electric baths. 

In certain instances the treatment is com- 
bined with roentgen irradiation of the dorso- 
lumbar spine (between the second dorsal and 
fifth lumbar), with 25 cm. spark gap, 5 mm. Al, 
25 cm. skin target distance, 300 to 400 R per 
sitting, one to three sittings per week, goo to 
1600 R per series, repeated at two to three 
weeks’ intervals.—T. Leucutia. 


Finzi, N. S., and Levitt, W. M. X-rays in 
the treatment of malignant disease. Acta 
radiol., 1929, 10, 409-420. 


Certain factors that have an effect on the 
results of deep roentgen therapy in malignant 
disease are discussed. The results reported in 
the literature by different authorities have var- 
ied greatly. As a probable explanation for these 
wide variations attention is called to the great 
number of variable factors in roentgen thera- 
peutic technique, and the almost complete lack 
of any knowledge heretofore which would serve 
as a guide in choosing between the different 
possibilities, for example variation in quality of 
rays, in filtration, intensity, time, etc. The 
result has been the development of a very great 
number of different techniques, for the treat- 
ment of each condition, and a complete lack of 
uniformity in the practice of different clinics. 

The technique used and the results obtained 
during the past 4 years in the Radiothera- 
peutic Research Department of St. Bartholo- 
mew’s Hospital are briefly described. Very 
encouraging results have been obtained in 
malignant disease in the upper air passages and 
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uterus, but not in the rectum, esophagus and 
breast, although similar techniques are used in 
all cases. It is suggested that different tech- 
niques may be required, in different types of 
malignant disease and reference is made in this 
connection to the possible variation in the 
threshold intensity for different types of epi- 
thelium. 

The authors conclude that complete dis- 
appearance of a malignant growth, either 
sarcoma or carcinoma, may in some cases be 
brought about by roentgen treatment. This 
apparent cure may last for several years; it 1s 


not yet certain whether it may be permanent. 
— 14, G. Morgan. 


ASTIER, A. Hypertrophie symétrique des gland- 
es parotides traitée par la radiothérapie. Guer- 
ison. (Symmetrical hypertrophy of the pat 
otid glands treated by roentgen therapy; 
healing.) Bull. et mém. Soc. de radiol. méd. 
de France, June, 1929, 77, 201-205. 

A case of bilateral swelling of the parotid 
glands, occurring in a woman forty-four years 
of age, and lasting for a period of six months, 
is described in detail. The case is interesting 
both from the diagnostic and therapeutic 
standpoint. 

From the diagnostic standpoint a differentia- 
tion must be made from Mikulicz’s disease, 
leucemic manifestations and the so-called 
Dalché’s hyper-parotidies. 

From a therapeutic standpoint the great 
radiosensitivity of the tumor (diminution in 
size following the application of only 3 H over 
each parotid) was noteworthy. 

Although no accurate diagnosis could be 
made, the opinion is expressed that the condi- 
tion most probably belonged to the hyper- 
parotid group and that it developed on an 
endocrine basis (menopause).—T. Leucutia. 


AMALRIC, and Courgeaup. Cancer dela langue. 
Evidement ganglionnaire unilatéral sous- 
maxillaire et carotidien. Curiepuncture lin- 
guale. Guérison depuis 33 mois. (Cancer of 
the tongue; unilateral dissection of the sub- 
maxillary and carotid lymph nodes; radium 
needling of the tongue; healing after thirty- 
three months.) Bull. et mém. Soc. de radiol. 
méd. de France, June, 1929, 77, 197—200. 

A case of carcinoma of the tongue with ex- 
tensive metastases to the submaxillary and 
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carotid lymph nodes, occurring in a man sixty- 
two years of age, is briefly described. The 
patient was treated by the combination of 
surgery and radium, and he has remained well 
for a period of thirty-three months. 

The procedure consisted first in the surgical 
dissection of the submaxillary and carotid 
lymph nodes on the affected side. Two weeks 
later, the primary lesion of the tongue was 
treated by local application of radium (under 
novacain anesthesia). Eight radium needles 
were implanted into the tongue in a circle 
around the lesion and left in position for a 
period of seven days, that is, 168 hours. The 
total dose administered amounted to 25 milli- 
curies-destroyed (0.5 mm. platinum filter). 

The case is described as an example of the 
most rational method of treatment of carcinoma 
of the tongue with metastases to the adjacent 
lymph nodes.—T. Leucutta. 


Gask, G. E., and Morr, E. D. The technique 
of radium treatment of carcinoma of the 
tongue and mouth. Acta radiol., 1929, 10, 
403-408. 

The method of examination of the patient 
and of estimation of the radium dosage are 
described, and emphasis placed on the necessity 
of eliminating oral sepsis. The methods of 
anesthesia, general and local, are described. 
The primary gro% th is usually treated by inter- 
stitial irradiation with radium needles or radon 
seeds, the period varying from six to fourteen 
days. The gland areas are treated with radium 
needles according to a standardized arrange- 
ment, covering the submental, submaxillary 
and sterno-mastoid regions. The needles are 
left in position for seven to ten days. When the 
glands are large they are first irradiated with an 
external radium collar of Columbia paste. The 
patients are systematically watched, and a 
second treatment is given as soon as it becomes 
apparent that the first has been inadequate. 
Antisyphilitic treatment is given whenever the 
Wassermann reaction is positive. No statistics 
are given, as the treatment was not systema- 
tized until 1928.—4. G. Morgan. 


Harmer, Dovuctas. Radium treatment of 
malignant disease of the upper air passages. 
Acta radiol., 1929, 10, 362-378. 

The authors, after fifteen years’ experience, 
believe that radium alone, or radium com- 
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bined with surgery, gives better results in 
malignant disease of the upper air passages 
than surgery alone. Implantation of radium 
needles for a long period is used whenever 
possible. Malignant growths of the nasal fos- 
sae or accessory sinuses are approached in 
various ways, usually through the palate. The 
results in sarcoma have been very good, 6 out of 
13 patients having remained alive for periods of 
three to eight years. The results in endo- 
thelioma have not been so good, only 2 out of 
13 patients having survived for more than five 

years. Among 34 cases of carcinoma, 8 patients 
have survived for from six months to six years; 

nearly all of these were inoperable cases. 
Malignant growths of the tonsils and neighbor- 
hood have been treated with buried radium 
needles. Improvement has been brought about 
but very few patients have been cured. 

Carcinoma inside the larynx has been treated 
by implanting radium needles through a 
window in the thyroid cartilage. The results 
have been very good in 12 of 14 early cases and 
in 2 of g advanced cases.— 4. G. Morgan. 


FRATICELLI, A. 
della pertosse. 
whooping-cough.) Radiol. med., Nov., 
16, 1100-1109. 


Sulla terapia radiologica 


1929, 


Fraticelli describes 42 cases of whooping- 
cough treated with roentgen rays. The treat- 
ment was of unquestioned value and it may 
even be said to be the only treatment of this 
disease which brings about a rapid and distinct 
change and often complete recovery in a few 
days. The first symptom to yield is the vomit- 
ing. The night after the first irradiation the 
child rests well. The attacks of coughing be- 
come shorter and less intense within twenty- 
four hours. The results are much better if the 


treatment is given within the first few days of 


the illness. The least satisfactory results were 
obtained in a group of cases which were not 
treated until after 20 days from the beginning 
of the illness. But even if the patient is not 
sent to the roentgenologist until some time 
after the disease begins the roentgen treat- 
ment should be tried, for it helps the vomiting 
and restlessness and decreases the number and 
severity of the attacks. Notone of the author’s 
patients had any complications but he does not 
think that justifies his claiming that roentgen 
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treatment will always prevent the complications 
of whooping-cough. 

The technique should be adapted as far as 
possible to the individual case, taking into 
account the age and general condition of the 
patient and his physical development, parti- 
cularly the circumference of the thorax and the 
percentage depth dose that can be made to act 
on the lungs and anterior mediastinum. For 
children between four and seven years of age 
and of normal development, and this is the age 
at which whooping-cough most frequently oc- 
curs, he found that a dose of 135 r was enough, 
but if the illness has lasted more than twenty 
days the percentage depth dose must be in- 
creased. But some of the patients who were 
given a smaller beginning dose than they 
should have been given developed a remarkable 
Pesistance to the rays on later treatments even 
with larger doses. So the proper dosage should 
be used in the beginning. In most of the pa- 
tients treated early in the disease two applica- 
tions were sufficient. In some three were given. 
—A. G. Morgan. 


Keynes, Georrrey. The treatment of 
primary carcinoma of the breast with radium. 
Acta radiol., 1929, 10, 393-402. 

The author has concluded within the past 
five years that treatment of primary carcinoma 
of the breast with radium neédles is preferable 
to operation. A total of go patients has been 
treated from August, 1924 to August, 1929, 
many of them having operable tumors. The 
dose used is relatively small, up to 100 mg., and 
the time of exposure long, seven days or more. 
The radium is distributed in the primary 
growth and in the lymphatic drainage, includ- 
ing the pectoral area, axilla, infraclavicular, 
supraclavicular and intercostal spaces. The 
needles are inserted through small stab wounds 
under gas and oxygen anesthesia. 

The effect on the primary growth is usually 
complete after four months; if the tumor has 
not completely disappeared eby this time 
further treatment, operative or radiological, 
may have to be considered. No extensive 
operation is ever needed. Usually no operation 
at all is performed. Enlarged lymph glands 
respond well to radium and usually disappear. 
Histological proofof the natureof the growth was 
obtained in the first so cases, but no specimen 
is now taken, as it has been found that cutting 
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into the tumor sometimes results in an im- 
plantation growth. Histological examination 
after treatment in some cases has demonstrated 
partial or complete destruction of the carcin- 
oma by radium. 

Of the go cases treated 23 are recent; of the 
remaining 67, 41 have been operable and 26 
inoperable. The results have been good in 45 of 
the 67, 12 of the 45 being inoperable. Patients 
have remained apparently cured up to 4} 
years after treatment.—/. G. Morgan. 


Barris, J. D., and Donatpson, M. Radiologi- 
cal work in the gynaecological department, 
St. Bartholomew’s Hospital. Acta radiol., 
1929, 70, 379-392. 

This paper describes the work that has been 
done during the past eight years, chiefly in the 
treatment of carcinoma of the cervix. At first & 
large dose was used for a short period. Since 
1924 a smaller dose, usually about 45 mg. has 
been used, needles being buried around the 
growth and left in position for six days. In 
addition patients are being treated with roent- 
gen rays, and some with intra-abdominal 
radium. The details of the intra-abdominal 
method are described. Since 1921 a total of 202 
patients have been treated. The local results 
have been uniformly good, and recurrences in 
the cervix are rarely seen. The patients who 
die have metastatic growths in the iliac glands. 

The treatment of other malignant conditions 
in gynecology is briefly discussed. In carcinoma 
of the vulva the authors are using quite low 
intensities, such as 1§ mg. distributed in 10 or 
more needles, kept in position from two to 
three weeks. The primary effect of this treat- 
ment on the growths is remarkable, but it is too 
soon to say what the final results will be. In 
nonmalignant conditions, such as hemorrhage 
during the menopause and small fibroids, the 
authors think that ço mg. radium used for 
seventy-two hours is more effective than a 
larger dose used for twenty-four hours.—. G. 
Morgan. 2 


VORLAENDER, K. F. Report of the cases of can- 
cer treated at the Freiburg Gynecological 
Clinic with injections of cancisal and anabol. 
Strahlentherapie, 1929, 33, 221-242. 

Opitz tried to cure cancer by influencing 
cell metabolism, either by injuring the cancer 
cells directly or by acting on the surrounding 
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tissues. The first preparatioņ that he tried 
was cancisal, which is a combination of adrena- 
lin-cholin with a metal catalyzer and a pigment. 
This preparation destroyed experimental can- 
cer in animals but in man it produced very 
serious reactions on account of which it had to 
be given up. It was then combined with injec- 
tions of anabol, which is an organic acid pre- 
paration. Thirty-six cases were given combined 
cancisal-anabol treatment in association with 
irradiation. After two and a half to three years 
5 of the patients are still alive and free of symp- 
toms, or 14 per cent. The five years necessary 
to pronounce them cured have not yet passed. 
The histories of the § living patients are given 
and also histories of 5 patients treated by 
irradiation and injections of anabol alone. 

On the whole, the patients bore the treat- 
ment without any injury and with improve- 
ment in the general condition, with cessation of 
pain, hemorrhage and discharge and increased 
appetite and feeling of strength. In some partic- 
ularly favorable cases the tumor also appeared 
to be affected to some extent. The effect seems 
to have been about equal to that obtained by 
other measures used to supplement radio- 
therapy, such as arsenic, blood transfusion, 
serum treatment, treatment with tumor ex- 
tracts, etc.—. G. Morgan. 


McGuinn, Joun A. Cancer of the cervix 
complicating pregnancy. Am. F. Obst. & 
Gynec., Oct., 1929, 78, 592-597. 

The author reports two cases of cancer of the 
cervix, complicating pregnancy, one in early 
pregnancy, properly diagnosed, the other in 
late pregnancy, mistakenly diagnosed. The 
first case presented some interesting phases. 
(1) The cancer undoubtedly antedated the 
pregnancy in a fairly young primipara (thirty- 
one years old). (2) Cauterization and radium 
apparently cured the cancer of the cervix, yet 
pelvic metastases occurred later without any 
return of the local condition. (3) Radium, by 
its action on the circulation of the cord and the 
placenta, caused the death of the fetus. 

In the second case a mistaken diagnosis of 
placenta previa was made, when the patient 
developed vaginal bleeding late in pregnancy. 
McGlinn discusses fully the prognosis both for 
the mother and child and the methods of treat- 
ment. In regard to irradiation he states the 
following conclusions: 
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1. Irradiation of pregnant animals or human 
beings is a procedure extremely dangerous to 
the health of the offspring concerned (63.3 per 
cent defective), and in the case of human beings 
ought not beundertaken unless existing pregnan- 
cies are to be terminated artificially prior to the 
period of viability of the child. 

2. As yet, it cannot be definitely stated that 
preconception maternal pelvic radium applica- 
tion or roentgen irradiation is or is not prejudi- 
cial to the health of the subsequent child. 

McGlinn thinks the effects on the child in 
pre- and postconception irradiation is about 
the most important question to be solved at the 
present time, and he urges every one to care- 
fully record their experience so that conclusions 
based on a study of a large series of cases can be 
drawn.—R. S$. Bromer. 


GoLDSTEIN, LEopoLtp, and Murpuy, DOUGLAS 
P. Microcephalic idiocy following radium 
therapy for uterine cancer during pregnancy. 
Am. J. Obst. & Gynec., August, 1929, 78, 
189-195. 

The authors state that microcephalic idiocy 
as a distinct entity is a rare condition. Probably 
not more than one out of every hundred idiots 1s 
microcephalic. Nevertheless, it appears to be 
the most common single developmental disturb- 
ance observed in children born following thera- 
peutic postconception pelvic irradiation by 
either radium or the roentgen ray. 

They report a case of microcephalic idiocy, 
occurring after postconception radium therapy 
for several reasons. Heretofore few such cases 
have been recorded. The child described has 
been observed for a longer period than any of 
the microcephalic idiots previously reported. 
They have been able to secure exceptionally 
complete records of the physical and mental 
development of the child. It is also an interest- 
ing fact that this is the second case of micro- 
cephalic idiocy occurring after irradiation for 
carcinoma of the cervix, complicating preg- 
nancy, to be reported. 

The case history is presented in great detail. 
The patient, born June 22, 1916, was at the 
time of the last examination twelve years old. 
Psychological, neurological and complete physi- 
cal examinations were made. In the discussion 
of the case, the authors conclude that no 
pregnancy should be allowed to continue to 
term when roentgen or radium therapy has 
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been employed after conception. They base 
this opinion on the frequency of microcephalic 
idiocy after postconception irradiation, and 
upon the condition qf the child described in 
this report—R. S. Bromer. 


Murpny, Douctas P. The outcome of 625 
pregnancies in women subjected to pelvic 
radium or roentgen irradiation. dm. F. 
Obst. €E Gynec., Aug., 1929, 78, 179-187. 
This paper is based on a study of the put- 

come of 625 pregnancies occurring in women 

who were subjected to pelvic radium therapy 
or roentgen irradiation either before or after 
conception took place. His data were secured 
from a review of the literature and from answers 

to a questionnaire sent to more than 1700 

leading gynecologists and radiologists in the 

In every case the treatments 

were directed toward the pelvic organs, though 

in one or two cases the pelvic irradiation was 
employed for the purpose of inducing sterility 
because of the existence of a systemic disease. 

He discusses and analyzes the data under 
several headings including the influence of 
irradiation upon the health of the child, the 
frequency of unhealthy children, the influence 
of the time of treatment upon child health, the 
study of children born following maternal pre- 
conception pelvic irradiation and those born 
following postconception irradiation. His con- 
clusions follow: 

Irradiation before conception may be fol- 
lowed by the birth of unhealthy or defective 
children. It cannot be definitely stated that 
such maternal treatment has a detrimental 
influence on the health of subsequent children. 

Irradiation of the pregnant woman is ex- 
tremely likely to be followed by the birth of 
seriously defective offspring. The frequency of 
these defects and their conformity to a type, of 
which microcephaly is the most common, 
strongly suggest that they are the result of 
irradiation received by the embryo in utero. 

It is believed that diagnostic curettage 
should always precede pelvic radiotherapy, in 
order to avoid possible irradiation of a growing 
embryo. 

The conclusion is reached that the pregnant 
uterus should never be subjected to radio- 
therapeutic exposures. 

It is further deemed advisable that'should a 
growing embryo unwittingly be irradiated and 
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its existence later be discovered, such a preg- 
nancy should be terminated at the earliest 
possible moment.—R. S. Bromer. 


Potak, Jonn C. A preliminary report on tem- 
porary roentgen-ray castration in the treat- 
ment of subacute adnexal inflammation. 4m. 
J. Obst. © Gynec., Oct., 1929, 78,580—586. 


The author reports the results of the treat- 
ment of a series of 34 cases of acute adnexal 
infeetions which were treated during the past 
five years. In this series there were 16 cases of 
gonorrheal origin, 10 gave histories of previous 
abortions or labor, belonging to the puerperal 
class, and 8 were classed in the tuberculous 
group. The periods of amenorrhea lasted from 
four months to one year; in all the patients the 
pathologic exudate in the pelvis disappeared, 
the uterus became mobile, and the actual® 
adnexal masses were easily defined. Few 
needed operation and it was surprising to note 
in these cases how free the pelvis was of adhes- 
ions and how easily the existing ones were 
separated. Of the 7 women operated upon, all 
had retro-displacements with adnexa in the 
cul-de-sac. The other 27 had the uterus for- 
ward and have had symptomatic cures. In no 
cases has menstruation failed to reappear, and 
one woman has become pregnant. 


The author does not believe these same 
results can be secured by rest and time alone 
without the use of the roentgen ray for the 
reason that premenstrual, pelvic and abdominal 
soreness have been a more or less constant 
finding in conservatively cured cases. Without 
the use of irradiation, this symptom has occur- 
red right up to the time of the menopause, 
when apparently all of the subjective symptons 
seem to disappear. In the cases treated by the 
roentgen ray the premenstrual and peritoneal 
soreness was absent. The value of the roentgen 
ray has been best demonstrated in patients 
with tuberculous salpingitis, peritoneal exten- 
sion, and persistent elevation of temperature. 
These patients ordinarily show temperature re- 
actions at each menstrual period, they usually 
have leucopenia and a low sedimentation 
time. Temporary roentgen sterilization changed 
this picture in these women and allowed 
hygienic and dietetic measures to do their work 
without handicap. 

Four cases are reported in detail. The tech- 
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nique of the roentgen-ray exposures as used by 
Dr. A. L. L. Bell is briefly as folfows: 

The dosage necessarily varies in different 
cases owing to the variation in the distance of 
the ovaries from the anterior abdominal wall, 
and also their distance from the skin surface 
posteriorly. The object of the treatment is to 
apply to the ovaries a dose of about 215 to 230 
electrostatic R-units (Duane-Glasser), using 
180 to 185 kv. and a filtration of 0.5 mm. Cu and 
1 mm. Al. In using two areas, one anterior 
and the other posterior, the dosage is cal- 
culated according to the depth of the ovary 
from the surface of each area. Thus in a given 
case, if the ovary receives a 35 per cent depth 
dose through one area, and a 33 per cent depth 
dose through the other, a total skin dose of 320 
R-units is given of which 217.6 R-units reach 
the ovary. These doses are usually administered 
on successive days but may be given at one 
time. No reactions from these doses have been 
noted. In some cases where the infection was 
particularly active the treatments were di- 
vided so that only 5o R-units were applied at 
one time. This dose of 215 to 230 R-units is not 
repeated for at least two mo ths, or until 
after the second menstruation following the 
first treatment. This dosage has also never 
caused any amenorrhea.—R. S. Bromer. 


WATERS, CHARLES A. Radiation and its uses 
in the treatment of urologic neoplasms. 
Radiology, August, 1929, 7}, 109-114. 

This paper is based on the results of a critical 
statistical survey of a large series of malignant 
genitourinary tumors of all kinds. Statistics 
have been omitted. The rôle played by radium 
and deep roentgen therapy in the treatment of 
genitourinary neoplasms is presented briefly, 
and the author gives his methods and opinions 
of treating these tumors. 

Radical operative removal of kidney tumors 
is the method of choice. After such a radical 
removal it has been the custom of the author 
to irradiate the abdominal and thoracic aortic 
glands and the site of the operation with deep 
roentgen therapy. If, at the time of operation, 
it is found impossible to remove all of the 
malignant tissue, radium needles are inserted 
and often radium element. 

Metastases following carcinoma of the 
kidney occur first in the lungs and then in the 
bones. In a large percentage of pulmonary 
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metastases, deep roentgen therapy will often 
cause a rapid disappearance, only to recur, 
however, in some other portion of the body. 
In perirenal and retroperitoneal tumors, which 
are usually sarcomatous, the use of radium 
and deep roentgen therapy has proved of great 
value. This type of tumor is not infrequent 
in children. 

Tumors of the ureter are highly resistant 
to radiation of any type, and when implanta- 
tion or metastasis in the ureter has occurred 
the prognosis is extremely bad; the patient 
usually dies befure any benefit ean be obtained 
from the radiation. 

The location of a tumor in the bladder plays 
an important rôle in its successful treatment. 
In papillary carcinomata, especially the non- 
infiltrating or superficial infiltrating type, a 
combination of fulguration and applications 
of radium, employing a cystoscopic radium ap- 
plicator, has proved satisfactory, but in a 
large majority of these cases it is extremely 
difficult to determine whether a tumor ts super- 
ficially infiltrating or not. If it is, it has been 
the author’s method to supplement fulguration 
and radium with deep roentgen therapy. 
In the infiltrating carcinoma with ulcerations 
in the bladder this has been the method of 
choice. When the tumor is so situated in the 
bladder that it can be resected radically, such 
is the method of choice. 

The amount of radium given should vary 
with the individual case. In small tumors 
600 to 1200 mg. may be sufficient after the 
pedunculated portion of the tumor has been 
destroyed. The application of 600 mg. of 
radium to the pedicle or base of the tumor 
generally suffices. In large tumors much more 
may be necessary, and it has been found that 
it is well to alternate radium with deep roentgen 
therapy. 

Only the cases of carcinoma of the prostate 
that cannot be radically and completely 
removed surgically, with hope of cure, should 
be treated by deep roentgen therapy and 
radium. Patients are treated on alternate 
days with radium and roentgen rays, rarely 
being given both the same day. The radium 
is given, in rotation, through the rectum, 
urethra and bladder. This is done in order 
to avoid a burn. The number of radium ap- 
plications varies with each case and the extent 
of the involvement plus the idiosyncrasies of 
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that particular patient. As a rule, the patient 
will stand from 400 to 600 mg. per urethra, 
from 400 to 800 mg. through the bladder, and 
from 800 to 1200 mg. ethrough the rectum. 
The deep roentgen treatments are given on 
the days the patient does not receive radium. 
After the patient has completed the course of 
radium treatments, daily roentgen treatments 
are given.—f. D. Camp. 


Gorpon-Wartson, CHARLES. Radium treat; 
ment of carcinoma of the rectum. Acta 
radiol., 1929, 70, 345—361. 

The author considers the relation of radium 
treatment to operation in rectal carcinoma. 
He concludes that radium should be used 
chiefly for inoperable and borderline cases, 
and then only in conjunction with surgery. 
He gives an account of the indications for 
radium, together with technique and dosage. 
Neumann’s method of irradiation with needles 
after exposure of the growth from the peri- 
neum is described in detail, with diagrams 
showing the distribution of the needles. Other 
methods are considered more briefly, namely, 
intra-abdominal, intra-rectal, through the 
vagina, through the skin of the perineum, 
surface radiation on Columbia wax, and 
irradiation with a bomb at a distance. The 
author has in a few cases used irradiation as a 
preliminary to excision, but the method 1s still 
under trial. Some patients have also been 
treated for recurrence after operation. He 
has treated 65 patients in 4 1/2 years and on 
the whole the results have been encouraging. 
The author is satisfied that great alleviation 
can be brought about in advanced cases but 
at present he prefers operation in operable 
cases.—A. G. Morgan. 


Boner, L. Efficacité de la radiothérapie dans 
sept cas d’ostéite non tuberculeuse. (Efficacy 
of radiotherapy in seven cases of non- 
tuberculous osteitis.) 7. de radiol. et d’ élec- 
trol., June, 1929, 73, 344-345. e 
Seren cases of inflammatory nontuberculous 

bone changes of the phalanges were treated 

by using the following technique: 16 to 20 

cm. spark gap, 2 to 3 mm. Al filter, 1 to 1.5 

H per sitting at weekly intervals. A healing 

was observed in all instances. The conclusion 

is reached that roentgen therapy with small 
doses is of the greatest aid in the treatment 
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of inflammatory nontuberculous bone con- 
ditions.—T. Leucutta. 


Simons, A. Ueber Vorkommen und Bedeutung 
der sogenannten Wunddiphtherie als Komp- 
likation bei Röntgen- und Radiumverbren- 
nungen. (Occurrence and significance of 
so-called wound diphtheria as a complication 
of roentgen and radium burns.) Acta radiol., 
1929, 70, 291-310. 

e Fourteen cases are described in which tissue 

necrosis followed roentgen or radium irradia- 

tion. In 8 of the cases, in addition to cocci, 
bacilli were demonstrated which could not be 
differentiated morphologically or culturally 
from true diphtheria bacilli, but they proved 
nonvirulent in animal experiment. In one case 
no animal experiments were made. The ulcera- 
tions infected with these bacilli usually sHow 
the clinical symptoms of surgical diphtheria. 

Little attention has been paid to these symp- 

toms in roentgen necrosis, though as a rule 

they are marked enough so that they can be 
diagnosed even without bacteriological ex- 

amination. These bacilli are negligible as a 

possible source of infection, but they may 

complicate and delay the healing of the necro- 
sis. And in burns that are in themselves 

mild they may cause a development similar 

to that of severe roentgen or radium injuries. 

The prognosis of radiation necrosis complicated 

by surgical diphtheria is good. The general 

condition of the patient is rarely affected. 

Therapeutically little can be done to in- 
fluence the course of the infection. The main 
factor in determining the healing tendency 
and the extent of the subsequent cicatrization 
is the severity of the original burn, while the 
tissue destruction caused by the secondary 

infection is of minor importance.—d/. G. 

Morgan. 


Finzt, N. S. The therapeutic uses of radium 
applied externally. dcta radtol., 1929, 10, 
332-344 ° 
The author sketches the history of the 

external use of radium since 1903 and says that 

he was probably the first to use a large quantity 
at a distance in 1911. The methods of applica- 
tion are described, together with their use in 
superficial diseases, such as epithelioma, rodent 
ulcer and inflammatory diseases of the skin. 
The treatment of deep disease by external 
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application is then described and a discussion 
given of the separating material, usually 
Columbia wax, the distance and dosage, the 
effects during the application and the treatment 
of the skin afterward.—/. G. Morgan. 


The use of radium 
Radiology, August, 


Jounston, ZOE ALLISON. 
in the treatment of nevi. 
1929, 73, 169-173. 

The author mentions briefly the types of 
nevi to be considered, other methods of treat- 
ing nevi, and the experience of other workers, 
spending more time on the technique of treat- 
ment and end-results obtained after radium 
treatment. The aim of the treatment is not 
only to cause the disappearance of the birth- 
mark, but to produce the least possible scar- 
ring. Radium therapy, properly applied, is 
beneficial in a large number of cases. It 
becomes a menace only when enthusiasm 
leads to over-dosage. Experience has taught 
that selection of the treatment for each in- 
dividual case is important. Best results are 
often obtained by a combination of methods. 
The author concludes that radium in the 
treatment of the great majority of birth- 
marks shows a degree of usefulness varying 
according to individual cases that is incon- 


testable.—7. D. Camp. 


Rosti, E. Dell’azione dei raggi Roentgen nel 
lichen ruber planus. (Action of roentgen 
rays in lichen ruber planus.) Radiol. med., 
Nov., 1929, 76, 1126-1138. 

The most recent theory in regard to the 
etiology of lichen is that it is nervous in origin; 
but there seems to be no certainty as to 
whether it is caused by a lesion of the cere- 
brospinal or peripheral nervous system or even 
of the vegetative system; nor is the mechanism 
of production of the skin lesions explained. 
Many roentgenologists and dermatologists 
have used radiotherapy in the treatment of 
lichen, irradiating the spinal column. But 
some of them have allowed the rays to act 
on the sympathetic, some on the spinal cord 
and some on the spinal roots, depending on 
their theories in regard to the cause of the 
disease. 

The author describes 14 cases in which he 
used roentgen irradiation; in 13 he irradiated 
the sympathetic, in one the cord. All the 
patients had the typical skin manifestations 
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of lichen ruber planus. For roentgen treat- 
ment of the sympathetic he used moderately 
penetrating rays, 130 kv. 1 ma., 2 mm. Al 
filter; rays centered on the cervicodorsal region 
and an accessory center in the lumbodorsal 
region. The treatments were given in groups 
of three on alternate days with longer intervals 
between the groups. The dose was 204 r in 
each group of three treatments. In one case 
the cord was protected by a band of lead about 
the width of the vertebral canal. In roentgen 
therapy of the cord the technique used was that 
of Pautrier: irradiation of the whole cord from 
the 1st dorsal to the sth lumbar with a total 
dose of 850 r for the three zones into which the 
spinal column was divided. 

In the patients given roentgen therapy of the 
sympathetic there were no local or general bad 
effects, while in those in whom the cord was 
irradiated there was quite intense nausea, 
vomiting and headache which persisted for 
some time. With both methods the symptom 
that was affected most promptly was the 
pruritus. The Herxheimer reaction which was 
brought about in some patients was followed 
by improvement as it usually is. Disappearance 
of the eruption followed the cure of the sub- 
jective symptoms slowly; local applications 
of roentgen rays did not appear to accelerate 
it. In all the patients an intense brown pig- 
mentation persisted for some months after the 
treatment. 

It is impossible to say just what nerves 
are affected when the spinal column is ir- 
radiated. But the author is inclined to think 
that the improvement is due to irradiation of 
the sympathetic rather than of the spinal 
cord.—A. G. Morgan. 


ScHreus, H. Tu. Carcinoma and acid-base 
metabolism. Strahlentherapie, 1929, 33, 243- 
248. 


In addition to direct destruction of carcinoma 
cells it seems to be possible to affect carcinoma 
to a certain extent by improving the defensive 
forces of the body. Recent investigation has 
shown that in carcinoma the reaction of the 
blood is shifted in the alkaline direction. 
This is found so constantly that there must be 
a connection between it and carcinoma, 
though just what the relation is has not yet 
been determined. The fact that blood pH 
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is almost constantly increased in carcinoma can 
also be utilized in diagnosis. 

A table is given showing the values for 
alkali reserve in the błood, that is the part 
of the carbon dioxide of the plasma that is 
fixed in the form of bicarbonate. This average 
is normal. Acid treatment decreases the alkali 
reserve but does not affect the pH of the blood. 
This explains the failure of acid treatment in 
carcinoma, as it does not affect the alkalosis 
of the blood. . 

Investigation has also shown that there 
is less difference between the pH of the blood 
of the arteries and veins in cancer patients 
than in normal subjects; this indicates an 
insufficient supply of oxygen in the tissues. 
There are some clinical observations that seem 
to confirm this theory, namely, the fact that 
tlfe results of irradiation of cancer are improved 
by after-treatment at high altitudes, by increas- 
ing hemoglobin and shifting acid-base balance, 
and the oxygen experiments of Fischer-Wasels. 
These authors experimented with inspiration 
of oxygen and carbon dioxide, giving carbon 
dioxide in values of 4-5 per cent which are 
higher than the alveolar carbon dioxide 
tension in normal individuals and particularly 
in cancer patients, This stagnation of carbon 
dioxide in the albeoli and therefore in the blood 
would naturally decrease the pH of the blood. 
Direct tests of the blood reaction before and 
after inspiration of oxygen and carbon dioxide 
confirmed this. The author found that the 
addition of carbon dioxide to ordinary air 
has the same effect. He believes that the 
decrease of blood pH is the essential factor 
in the effectiveness of oxygen-carbon dioxide 
respiration, though Fischer-Wasels thinks it 
secondary. At any rate, he intends to make 
further therapeutic tests of this change in 
blood pH and if it is successful it will furnish 
a method of general treatment of cancer.— 
A. G. Morgan. 


MEAKER, SAMUEL R. A new uterine cannula, 
gas-tight, oil-tight, and self-retaining. 4m. 
T. Obst. 8 Gynec., August, 1929, 78, 261-263. 
Meaker describes a new uterine cannula, 

which is gas-tight, oil-tight and self-retaining. 

He describes it in detail and claims it offers 

many advantages, of which the following are 


of interest from the roentgenological point of 
view: 
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1. It gives gas-tight and oil-tight oblitera- 
tion ih all cases. Test pressures up to 350 mm. 
Hg have been used without causing regurgita- 
tion. ° 

2. The cannula is self-retaining against any 
force except a strong direct outward pull. It 
will remain in place throughout an operation, 
or during such moving of the patient as may 
be necessary for purposes of roentgen examina- 
tion. 

e 3. The instrument is adapted to all services, 
irrespective of their size, shape and consis- 
tency. 

4. The natural position of the uterus is not 
disturbed by unintentional pushing or pulling. 
The organ can be moved, however, by manipu- 
lation of the cannula if an alteration in its 
position is desired. 

5. With the cannula introduced and the snare 
applied, the vaginal speculum may be re- 
moved. Thus only two light instruments re- 
main in the vagina during insufflation or 
injections, and roentgenograms are not marred 
by the heavy shadow of the speculum.—R. S. 
Bromer. 


Eine neue Methode zur 
réntgenologischen Darstellung der Milz 
(Lienographie). (A new method for the 
roentgenologic demonstration of the spleen 
[lienography].) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, September, 1929, 40, 497-501. 


During the course of animal experiments 
with thorium-dioxide-sol (a preparation ad- 
vocated recently by Bliihbaum, Frik and Kalk- 
brenner for bronchography), the authors 
accidentally found that the spleen of the in- 
jected animals became visible to the roentgen 
rays. 

In successive experiments the minimal dose 
of thorium-dioxide-sol necessary for the visual- 
ization of the spleen was determined and it 
was found that for rabbits this corresponds to 
0.05 gm. per kilogram body weight, while 
for dogs it is®&.5 gm. per kilogram body weight. 

The intravenous injection of a large dose of 
thorium-dioxide-sol produced rapid death of 
the experimental animal. The single minimum 
lethal dose for rabbits is 0.3 to 0.4 gm. and for 
dogs 0.3 gm. per kilogram body weight. (Note: 
In dogs, the minimum dose necessary for the 
visualization of the spleen is larger than the 
single minimum lethal dose.) However, if the 
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dose is injected in fractions with corresponding 
intervals between the injections, the tolerance 
limit may be increased to 0.5 gm. per kilo- 
gram body weight for rabbits and to 1.0 gm. 
per kilogram body weight for rabbits and to 
1.0 gm. per kilogram body weight for dogs. Of 
course, the injection should be done as slowly 
as possible. 

Since the injection of thorium-dioxide-sol has 
a tendency to produce hemolysis, the addition 
of a § to 10 per cent hypertonic dextrose solu- 
tion is of considerable aid. 


The method cannot as yet be declared of 
clinical value. Further investigations are 
necessary in order to accurately determine the 
nature of the process occurring within the 
spleen. This will also aid in making the method 
less harmful. 


It is, nevertheless, of singular interest that 
solid organs such as the spleen can be made 
visible to roentgen rays by the injection of 
contrast media.—T. Leucutta. 


Hess, P. Die Erythembreite von Röntgen- 
strahlen verschiedener Wellenlingen. (The 
extent of the erythema reaction produced 
by roentgen rays of various wave lengths.) 


Strahlentherapie, 1929, 33, 721-731. 


The author has continued his well-known 
experiments on the influence of radiation 
quality upon the erythema reaction. The 
physical doses were measured carefully with 
the Kiistner instrument. Various radiation 
qualities, eight in all, were used from 185 kv., 
1mm. Cu filter down to g kv. unfiltered. The 
fields were 1.51.5 cm. The skin reaction 
was judged carefully by means of the Schall- 
Alius erythema meter. 


The doses were applied in amounts of 60 
to 160 per cent of a skin unit dose, which 
equals 700 r-units. These doses produced a 
uniform increase of the reaction in the first 
and second reaction wave. The extent of the 
erythema of all radiation qualities for various 
persons went from degree 2 to degree 15 of 
the erythema meter used. For the erythema 
dose proper individual variations in the reac- 
tion extend from degree 5 to degree 10, inde- 
pendent of the wave length. Borderline rays 
show a milder reaction which disappears. but 
otherwise their effect is the same as that of the 
roentgen rays.—Otto Glasser. 
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Murpuy, Dovctas P. Radium sterilization 
of the female®albino rat (Mus norvegicus). 
Surg., Gynec. & Obst., Oct., 1929, 49, 440- 
446. 

This is part of a study by the Gynecean 
Hospital Institute of Gynecologic Research of 
the University of Pennsylvania to determine 
the effects of pelvic irradiation in women upon 
the health and development of subsequent 
offspring. Certain phases of the investigation 
have already been published. In conjunction 
with the clinical studies, animal experiments 
upon the female albino rat are being conducted. 
The present paper deals with the amount of 
radium exposure necessary to sterilize the 
female rat permanently. 


Permanent sterilizing radium exposure 1s 
that amount of irradiation necessary to in- 
hibit reproduction in the rat for at least four 
months, which time is estimated to be the 
equivalent of 120 months or ten years in the 
human being. In this study 128 albino rats 
were used. They were virgin rats at the opti- 
mum breeding age of 120 days. The methods 
of housing and feeding the animals is described. 


Irradiation was carried out by the use of 
approximately 500 mc. of radon contained in a 
capsule which was securely fastened to the 
back of the rat over the ovary. Each ovary 
was irradiated individually. Varying exposures 
ranging from 200 to 650 mc-hr. over each 
ovary were used. The animals were mated 
fourteen days after irradiation. This mating 
time was selected as offering the best possi- 
bility of securing the maximum effect of the 
radiation, and to prevent the fertilization of 
ova in the oviducts at the time of irradiation. 

In these experiments 34 animals died as the 
result of the irradiation. Of the remaining 
94 animals 41 per cent remained sterile at the 
end of four months. Of the animals receiving 
less than 450 mc-hr. over each ovary only 
14 per cent remained sterile, while exposure of 
greater than this resulted in 74 per cent perma- 
nent sterility. 

The author concludes that with the tech- 
nique and the amount of radiation employed 
it is not possible to sterilize 100 per cent of the 
animals but that radium exposures in amounts 
not quite large enough to kill the animals will 


probably sterilize between 60 and 75 per cent 
of them.—Kar/ Kornblum. 
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Sauter, F. Intensititsmessungen and C-G-S- 
System. (Measurements of intensity in 
relation to the C-G-S system.) Szrahlen- 
therapie, 1929, 33, 560. 

The author attempts to calculate some data 
expressing the current intensity units “I r” 
and “1 H” in absolute energy by using experi- 
mental data of various authors. He finds 
that the amount of energy for “1 r° decreases 
with increasing wave length; it 1s about 1 
to 5X10? erg for the radiation qualities cont- 
monly used. For “1 H” the amount of energy 
decreases rapidly with increasing wave length 
and amounts to about I to 1.§X10ř erg. 
Further work on this question is desirable, 
especially with monochromatic beams.—Ofsto 
Glasser. 


J®ecer, R. Ein neues Dosismesserprin- 
zip Kompensationsmethode mit regelbarem 
Stromnormal. (A new dosimeter principle; 
compensation method with variable current 
standard.) Strahlentherapie, 1929, 33, 542- 
550. 

Jaeger, the associate of Behnken at the 
Reichsanstalt, describes a zero method to 
balance the current produced by roentgen 
rays in a large air ionization chamber against 
that of a variable uranium standard; an elec- 
trometer is used as the zero instrument. When 
compensation is reached, and if the chamber 
constants are known, the effective intensity 
in the air chamber can be read directly in 
r-units per second on the scale of the instru- 
ment. The current of the maximum standard 
can be varied in wide limits (o-1 X 107!" and 
o-3X107!" ampere) because of its ingenious 
construction.—Ofto Glasser. 


Keen, B. Die Bedeutung der Absorptions- 
koeffizienton der Réntgenstrahlen. (The 
meaning of the coefficient of absorption of 
roentgen rays.) Strahlentherapie, 1929, 33, 
748-759. 

The meaning of the exponential law of ab- 
sorption of roentgen rays in matter is explained 
by citing well-known practical examples, such 
as the calculation of interest and compound 
interest, decay of radioactive products, etc., 
for which the same law holds. The significance 
of the coefficient of absorption and the half- 
value layer is discussed.—Ofto Glasser. 
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ScHAEFER, W., and Wrrre, E. Weitere Unter- 
suchungen über die Röntgenstrahlung der 
Lenardröhre. (Further research on the 
roentgen radiation ,of the Lenard tube.) 
Strahlentherapie, 1929, 33, 578-581. 

The authors examined the amount of pri- 
mary roentgen rays of a Lenard cathode-ray 
tube (Phoenix Co.) at 35 cm. distance; 70, 
110 and 150 kv. by means of a Kiistner soft 
ray chamber and absorption in cellon; at this 
distance cathode rays do not enter the cham- 
ber. A wide spectrum of roentgen rays was 
found. Since a large amount of roentgen rays 
is produced by these tubes in a short time, it 
is suggested that some tubes be constructed 
for introduction into body cavities. Proper 
filtration and diaphragm permit wide variation 
in the size of the area and of quality.—Ofto 
Glasser. ’ 


Bagnscn, W., and Finstersuscn, R. Uber 
die therapeutischen Anwendungsmoglich- 
keiten von Kathodenstrahlen. (The thera- 
peutic applications of cathode rays.) Szrah- 
lentherapte, 1929, 33) 3997434- 

The authors examined the cathode-ray 
beam of an improved Lenard tube of the 
Phoenix works by an ionization method, 
especially in regard to the relative amounts 
of cathode rays and roentgen rays. By magne- 
tically deflecting the cathode rays they find 
that for the distances used in their biological 
and clinical experiments (4, 5 and 6 cm.) 
the relative amount of cathode rays 1s con- 
siderably higher than that of the roentgen 
rays. It decreases, however, with the distance 
and is practically o at 10 cm. The luminescence 
of a series of crystals is then compared for 
cathode rays, roentgen rays and ultraviolet. 
The authors report the results of their ex- 
tended biological experiments with cathode 
rays; they show that the rays have a specific 
action upon a number of plants, that they kill 
bacteria in small doses, and that they have a 
decided destructive effect upon animal tissue. 
In the therapeutic use of cathode rays (95 kv., 
2 ma., 5 cm. distance, 15 sec. exposure) bene- 
ficial results have been observed in canceroids, 
lupus exulcerans, chronic eczema; less favor- 
able effects in infected wounds, lupus tuberosus 
and lupus carcinoma.—Ofto Glasser. 


FeLtpwec, P. Können Rontgenstrahlen ohne 
dauernde Messung exakt dosiert werden? 
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(Can the dose of roentgen rays be accurately 
determined without contiffuous measure- 
ments?) Strahlentherapie, 1929, 33, 574-577- 


The author recommends continuous control 
of the applied dosage, since various factors 
such as replacing of old valve tubes by new 
ones, humid weather, etc., cause changes in 
the applied dose.—Otto Glasser. 


Hass, H., Hase, H., and Kistner, H. Der 
praktische Weg zur Erzeugung einheitlicher 
Strahlenqualitäten in der Hauttherapie. 
(A practical method to produce uniform 
radiation qualities in skin therapy.) Strah- 
lentherapie, 1929, 33, 732—747. 


Measurements of the thickness of the wall 
of various roentgen tubes showed variations 
from 0.4 to 1.4 mm. Even within 7 cm.? of 
the same tube there was 33 per cent variation 
in thickness. The absorption in glass samples 
of such tubes and in aluminum was studied with 
the radiation of a Lindemann tube for voltages 
between 20 and 100 kv. It was found that 
in almost every instance the glass samples 
absorbed the rays to the same extent as an 
equal thickness of aluminum. It is therefore 
suggested in skin therapy to indicate the glass 
thickness in mm. Al equivalent and to add 
aluminum foils until in each case a uniform 
total thickness of 1, 2 or 3 mm., as desired, 1s 
produced. By simply measuring the thickness 
of the glass of the tube (a method to do so is 
described) the therapist may equalize the wall 
thickness of all his tubes by adding the re- 
quired aluminum foil. In this way more uni- 
form conditions of radiation output can be 
created.— Otto Glasser. 


SPIEGLER, GOTTFRIED, and KRUMPEL, OTTO. 
Das Durchleuchtungslicht an verschiedenen 
Apparattypen mit besonderer Berücksichtig- 
ung des rotierenden Gleichrichters und des 
Halbwellenapparates. (The roentgenoscopic 
light on various types of apparatus with 
special consideration of the rotating rectifier 
and of the half-wave apparatus.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, September, 
1929, ZO, §13-522. 

It is well known that the roentgen illumina- 
tion of a fluoroscopic screen shows considerable 
variation in the different roentgen apparatus 
depending on the type of rectification. If one 
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places all types of rectifications in a scale 
according to the Quality of illumination they 
produce on a roentgen screen, the inductor with 
the gas tube and the transformer with the 
Lilienfeld tube occupy the top of the scale, 
the four-valve and half-wave apparatus the 
bottom of the scale and the rotating rectifier 
a position which is intermediate between the 
two. 

From a practical standpoint the following 
four requirements are important: (1) sufficient 
brilliance to permit of good delineation of the 
image on the screen; (2) maximum skin pro- 
tection. In this respect, there is a similarity 
to the percentage depth dose in deep therapy, 
that is, one should aim to obtain the maximum 
brightness of the screen (greatest depth dose) 
with a minimum skin exposure; (3) sufficient- 
ly steep gradation (richness in contrast): the 
steeper the drop in intensity of the light, the 
sharper the projected image; (4) sufficient 
brilliance with maximum tube saving. 

The light quality of the half-wave apparatus 
and of the rotating rectifier were analyzed 
in detail and it was found that the rotating 
rectifier leads to a greater light intensity than 
the half-wave apparatus, this increase being 
especially marked for higher filtration. The 
drop in intensity of the light is steeper in the 
half-wave apparatus when using low filter 
values, and it becomes equal to that of the 
rotating rectifier when increasing the filterage. 
Krom a practical standpoint this means that a 
half-wave apparatus gives excellent images in 
roentgenoscopy of the lungs, while for a 
gastrointestinal examination where the thick- 
ness of the patient (filterage) is higher, the 
rotating rectifier is of greater advantage. The 
lower value of the light intensity in the half- 
wave apparatus may be brought ‘equal to that 
of the rotating rectifier in two ways: (a) by 
increasing the current, and (4) by increasing 
the voltage of the tube. 

(a) The following values were found for in- 
crease of the current of the tube. If a filter of 
0.3 mm. copper is used, a 2 ma. current of the 
rotating rectifier would have to be increased 
to 2.8 ma. for the half-wave apparatus, and a 
current of 4 ma. to 6.3 ma., in order to obtain 
an equal light intensity of the screen. This 
gives, after the necessary corrections are made, 
an increase of 22 per cent for the 2 ma. and 
36 per cent for the 4 ma. current for the half- 
wave apparatus. That such an increase must 
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lead to a greater exposure of the skin is evident. 


(b) If, however, the light intensity is ob- 
tained by increase of the voltage of the tube, 
only a small increase in the voltage of the 
half-wave apparatus is necessary in order to 
get equal values, there being practically no 
additional exposure to the skin. Thus, f 
example, if the current of the tube is 2 ma. 
and the voltage 60 kv. effective, an increase 
of only 5 ky. eff. will be necessary to bring 
the value of the light intensity of the half-wave. 
apparatus up to that of the rotating rectifier, 
while if a current of 4 ma. is used the increase 
would have to be 8 kv. eff. 


It seems therefore that the quality of the 
roentgenoscopic image can be improved best 
by increasing the voltage. This is in contra- 
distinction to the procedure of most roent- 
genSlogists who are rather inclined to increase 
the current of the tube. Of course the inter- 
position of filters would cut out much of the 
soft radiation. The use of a 2 mm. instead of a 
1 mm. Al filter, for example, would decrease 
the exposure on the surface of the skin 
circa 50 per cent. But such a procedure, apart 
from the fact that it leads, especially in 
roentgenoscopic examinations of the lungs, 
to a poorer contrast, necessitates, because of 
the additional thickness (created by the inter- 
position of 1 mm. Al filter), the use of a higher 
milliamperage (5.4 ma. instead of 4 ma. under 
the above circumstances). This again leads 
to a 25 per cent increase in the exposure of 
the skin. 


The above difference between the rotating 
rectifier and half-wave apparatus becomes still 
greater when using a four-valve or a continuous 
current apparatus. Here also, the quality of 
the roentgenoscopic image can be improved 
best by increasing the voltage. 


The strain placed on the tube by a half- 
wave and especially by a four-valve apparatus 
was emphasized elsewhere by Zakovsky. The 
fact that in authors’ experiments both the 
half-wave and the four-valve apparatus lead 
to rather quick boiling of the water in the tube 
when attempting to correct the difference in 
the intensity of the roentgenoscopic light by 
means of increase of the current is a further 
proof that also from this point of view of tube 
saving the roentgenoscopic image can be im- 
proved more advantageously by increase of 
the voltage.—T. Leucutia. 
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CRESPELLANI, C. Rendiconto Tecnico-Statis- 
tico del lavoro compiuto nel Gabinetto 
Radiologico dall’anno 1923 all’anno 1928. 
(Work done in the.roentgen room from 1923 
to 1928.) Arch. di radiol., May-June, 1929, 
7 558-569. 

Col. Crespellani describes the work he has 
done in the roentgen section of the Military 
Hospital in Florence from 1923 to 1928, in- 
cluding the installation of new apparatus for 
toentgen diagnosis, actinotherapy and dia- 
thermy and the organization of the roentgen 
service of the hospital. He gives a table show- 
ing the number of patients examined (16, 187), 
the number and kind of roentgen examinations 
made and the source from which the patients 
were sent. He describes the technique he used 
in the various examinations and shows the 
growing importance of the roentgen service 
in military hospitals——4. G. Morgan. 


Houizknecut, G. Sulla profilassi dei danni 
da Raggi X. (Prophylaxis of injury from 
roentgen rays.) Arch. di radiol., July—Aug., 
1929, 7, 621-646. 


The most frequent causes of injury from 
roentgen rays and the best means of prevention 
are outlined. Damage is often done by neglect- 
ing the filter and Kriser has devised an instru- 
ment that makes filtration compulsory because 
no roentgen rays will be produced if it 1s not 
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inserted. A second group of injuries is caused 
by the current not being stopped in time. An 
apparatus is illustrated which carries a double 
alarm clock for double safety in announcing 
when the desired amount of irradiation has 
been given. Other injuries are caused by ir- 
radiation being given with softer rays than 
intended. In America a spherical spinthero- 
meter is used for measuring the spark gap 
and therefore the hardness of the rays; this 
is sufficiently accurate for practical purposes. 
Holzknecht and Spiegler have devised an 
instrument which may be applied at any 
moment while the tube is functioning and 
shows the hardness of the rays. The radio- 
meters of Cox and Hampson are illustrated 
which show the time and the iontometric 
measurement of the dose. Phosphorescent 
materials for protecting the body are described 
and methods of attaching them to the parts 
of the patient’s body that is not to be ir- 
radiated. A form of writing roentgen prescrip- 
tions is given and the necessity of careful 
supervision in roentgen institutes emphasized. 
Physicians in general have not been very 
enthusiastic in adopting protection measures 
unless they themselves have had unfortunate 
experiences in injuring patients. This is a 
psychological problem but an effort should be 
made to make roentgenologists see the im- 
portance of protective measures.— 4. G. 
Morgan. 
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XANTHOMATOSIS® 


(Schiiller’s Disease; Christian’s Syndrome) 
A REPORT OF THREE CASES TREATED WITH ROENTGEN RAYS 
By MERRILL C. SOSMAN, M.D. 


BOSTON, MASSACHUSETTS 


ANTHOMATOSIS is the term coined 

by Rowland” to cover a group of dis- 
eases in which the lipoid metabolism is at 
fault. These various diseases had all been 
considered as separate and distinct clinical 
entities until Rowland demonstrated that 
fundamentally they are but different ex- 
pressions of the same process. He includes 
the syndrome known as “Defects in the 
Membranous Bones, Diabetes Insipidus 
and Exophthalmos”’; Gaucher’s disease; 
Pick-Niemann’s disease (lipoid histiocyto- 
sis); and the various forms of xanthoma, 
xantho-myeloma and xanthelasma, and 
considers that they are all the end-results of 
a process in which the body is unable to 
handle lipoids normally. 

This paper will deal primarily with the 
first member of the group, but first let us 
consider the underlying principles as a 
whole. Rowland believes that these pro- 
cesses start with an excess of lipoid in the 
body tissues. These lipoids either act upon 
the vascular endothelium as irritants or 
upon previously injured surfaces, with the 
result in either case of lipoid storage in the 
phagocytic cells of the reticulo-endothelial 
system. These cells become engorged, 
reach the refractory stage and thus call 
forth other cells which in time take up more 


lipoid, establishing a vicious circle. This 
lipoid storage may occur in the presence of 
a hyper-lipoidemia or without it 1n the pres- 
ence of infection or trauma. In Gaucher’s 
disease the substance stored in these retic- 
ulo-endothelial cells is a lipo-protein; in 
the Pick-Niemann group, a _phosphatid 
lipoid is in excess, and in the “Defects in 
the Membranous Bones, etc.” group the 
stored substance is said to be cholesterol. 
To return to the latter group and in part 
to use it as an example, the’ essentials for 
producing the disease are either a hyper- 
cholesterolemia or a normal body fluid 
cholesterol with traumatized or suppura- 
tive areas capable of storing it as a foreign 
body. The typical and characteristic 
histological finding is the histiocyte filled 
with a lipoid, the so-called “foam cell” or 
“Schaumzelle.”” This is the finding when 
the process is active in the tissues, and the 
probable sequence of events is described by 
Rowland as follows: “Lipoid and various 
other substances in excess in the body 
fluids become pathogenic for the organism. 
There is at first an irritation of the vessel 
walls, then perivascular cell infiltration 
takes place, the lesions increasing as a re- 
sult of the progressive blockage of the ret- 
iculo-endothelial system. At first, small 


*From the Department of Roentgenology, Peter Bent Brigham Hospital, Boston, Mass. Read at the Thirtieth Annual 
Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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round lymphoid cells with little protoplasm 
appear; then, by splitting of the vessel 
walls, fusiform cells with an abundance of 
protoplasm develop, .and finally, owing to 
fusion, multinuclear xanthoma cells are 
formed. These cells show a common vessel 
endothelial origin and all contain lipoids, the 
older and more mature cells containing the 
greater amount. They vary in form and 
size, but their nuclear structure is similar 
atid they never show karyokinesis. The 
youngest cells are always in the center of 
the lesions near the blood vessels and the 
older and more mature xanthoma cells 
near the periphery. The xanthoma nod- 
ule does not increase by multiplication of 
its cell elements, but by the addition of 
new cells.” And finally he goes on to say 
that “the characteristic xanthoma cells are 
not always observable in the lesions,” as the 
end-result is often a replacement fibrosis 
leaving peculiar nodular tumors with giant 
cells and fibroblasts, which may be erro- 
neously interpreted as true neoplasms. 
Other authors have stressed many of these 
points but it remained for Rowland to 
gather them all together and to demon- 
strate their common origin. Obviously, 
many of these lesions masquerade in the 
literature, as Broders‘ says, under various 
names: sarcoma, myeloid sarcoma, mye- 
loid endothelioma, myeloxanthoma, granu- 
loma, giant cell tumor and giant cell sar- 
coma. Many instances are quoted by Row- 
land and the cases reported by Gilmore’ 
and Berkheiser® are probably cases of this 
same disease, but are called “myeloma” in 
both instances. 

The syndrome under consideration in 
this article was first described by Schiller!” 

s “Peculiar Skull Defects in Youth” and 
later'’ as @Dysostosis Hypophysaria.”’ 
Christian’ at this hospital described the 
first case to be reported in this country by 
the descriptive term of “Defects in Mem- 
branous Bones, Diabetes Insipidus and 
Exophthalmos,” and ascribed the disease 
to a pituitary dysfunction. Hand (1921), 
Grosh and Stifel (1923), Danzer (1926), and 
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others, reported cases, which with *°Row- 
land’s 2 cases totalled 14 at°the time of his 
report. In a later article Rowland" adds 3 
other cases from the literature, which with 
the cases of Hausman and Bromberg, Glo- 
big, and Cignolini now totals 20. I have 
personally studied 3 other cases which prob- 
ably belong to this group. 

It is important to stress the point that 
defects in the membranous bones, diabetes 
insipidus and exophthalmos need not all 
be present to establish the diagnosis. They 
are but incidental symptoms or signs of 
the underlying metabolic deficiency, and 
any or all may be absent, but from the 
viewpoint of the roentgenologist the diag- 
nosis is most apt to be suggested by the 
peculiar irregular motheaten defects in the 
bones, usually the skull, but also found in 
the pelvis and occasionally even in the ribs, 
vertebrae or long bones. The diabetes in- 
sipidus is present only if there is a deposit 
of the cholesterol around the region of the 
pituitary body or destruction of the bony 
support of the gland, and the exophthalmos 
is dependent upon destruction of the roof 
of the orbit by the process. In fact, one 
of the most common symptoms and one of 
the earliest signs is involvement of the 
teeth and gums in children by an ulcerative 
inflammatory process classed as gingivitis 
which results in the loosening of the teeth 
and sometimes the loss of the tooth or teeth 
involved. This is found to be due to a 
deposit of the lipoids at the apex of the 
tooth, and a pad of this fat-like material 
usually comes out with the tooth when it is 
removed. Likewise, jaundice is one of the 
common symptoms, due to involvement of 
the Kupffer cells of the liver; cessation or 
retardation of growth is nearly always pres- 
ent; malnutrition is often a striking general 
symptom and special symptoms may de- 
velop as in Schiiller’s case* depending upon 
the localization and extent of these tumor- 

* This patient acquired the typical appearance of adiposo- 
genital dystrophy (pituitary insufficiency) probably as the result 
of long-continued pressure upon the pituitary gland, and this led 


to the assumption by Schiiller that the disease was primarily due 
to a lesion of the pituitary gland. 
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like deposits. Aside from the general symp- 
toms of malnttrition and interference with 
growth in children, the other clinical fea- 
tures are therefore dependent entirely 
upon: (1) the location of the foreign-body 
tumor, (2) the size of the deposit and (3) 
its mechanical effect upon the surrounding 
structures. 


The only finding common to all of the 
patients in this group is the defects in the 
bones of the skull, although either diabetes 
insipidus or exophthalmos or both were 
present in the large majority. In the chil- 
dren, malnutrition, gingivitis and retarda- 
tion of growth were strikingly frequent; in 
the adults this was less common. Obviously 
there must be patients with this disease 
who do not show the defects in the skull or 
the other signs of Christian’s triad. In a 
recent case of Cushing’s there was found a 
localized tumor in the left cerebellar hemi- 
sphere which on histological study presented 
the typical picture of xanthomatosis. Clini- 
cally this patient (S 32931) presented only 
the signs and symptoms of a cerebellar 
tumor and the preoperative diagnosis was 
probable tuberculoma. There were no de- 
fects in the cranial bones, exophthalmos or 
diabetes insipidus. Furthermore, the same 
disease in infants may be entirely visceral, 
the so-called Niemann-Pick disease. For 
example, the patient presented by Abriko- 
soff? and later reported by Herzenberg" 
was classed by them as a skeletal form of 
Niemann-Pick’s disease. Ordinarily the 
visceral type in infants, with marked en- 
largement of liver and spleen, is rapidly 
fatal, but as the patients grow older the 
virulence seems to grow less. 


The treatment of this disease is fairly 
successful, particularly as the disease is 
liable to spontaneous remissions. Chris- 
tian’s original case, reported in 1918, is 
alive and well, attending high school and to 
all outward appearances normal at this 
writing, twelve years later, although no 
treatment was successful in alleviating the 
Symptoms at the time the patient was 
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under observation.* On the other hand, 
Rowland had excellent results in one of his 
patients by dietary control, giving a diet 
low in fat, especially cholesterol, and high 
in green vegetables, together with prophy- 
lactic work on the teeth. A third method 
may be of value in this disease as it is in the 
allied condition of xanthoma diabeticorum, 
and that is the liberal use of insulin in addi- 
tion to regulation of the diet. The fourth 
method, and the one in which we are par- 
ticularly interested, is the direct roentgen 
treatment of the involved areas. This will 
be considered more in detail after the cases 
are reported. 

The prognosis in xanthomatosis certainly 
is better than that of malignant neoplasms 
and probably is fairly good. Of Rowland’s 
collected cases, 7 of the 14 were dead at 
the time of the report, 2 were known to 
be alive and well, and the others were alive 
when reported. It is obvious, of course, 
that the fatal cases of a strange malady 
are the ones most apt to be reported in 
the beginning, and it seems that the more 
recently reported cases contain many fewer 
that have died, though of course not very 
much time has elapsed for them since the 
onset of the condition.  » 

The final step in the picture is the pro- 
duction of the disease experimentally. 
While it is obvious that the artificial pro- 
duction of a histological end-result similar 
to a natural end-result does not mean that 
the antecedent processes are the same or 
similar, yet the evidence is too striking to 
be discarded. Rowland notes the experi- 
mental work of Anitschkow and Chalatow? 
who gave diets rich in cholesterol to rabbits 
and who found transformation of the 
reticulo-endothelial cells into xanthoma 
cells, identifying them by yital staining. 
Subsequent to Rowland’s first report, an 
independent article by Yuasa” appeared in 
which the preceding views as to etiology 
were still further justified by experimental 


* From a study of our records there seems to have been an 
unusually large number of roentgen examinations made and this 
may have acted as a mild form of roentgen treatment, as in those 
days of glass plates the exposures were of fairly long duration. 





Fic. 1a. Case 1. Condition of skull on Aug. 30, 1928. 


work, using omnivora, to whom cholesterol 
was not a foreign food. 

Our only contributions to the subject are 
the report of 3 cases, and the discovery of 
the effect of roentgen rays in therapeutic 
doses upon the defects in the cranial bones 
and pelvis and its presumed effect upon the 
general clinical condition of the patient. 


CASE REPORTS 


Case 1. A possible case of xanthomatosis in 
an adult, clinically benefited by roentgen treat- 
ment. 

Mr. B. S., aged fifty-five, was first seen at 
this hospital Aug. 30, 1928, at the request of 
Dr. Albert Evans and Dr. Tracy J. Putman, 
his complaints being deafness and staggering. 
(Reference numbers X54034—T. 1673.) 

Past History. On March 15, 1913, he was 
seen by Dr. Evans, at that time complaining 
of excessive thirst and frequency of micturition. 
A diagnosis of diabetes insipidus was made. 
This apparently disappeared spontaneously. 
A general physical examination April 4, 1922, 
revealed nothing abnormal. In November, 
1924, the patient had a radical mastoid opera- 
tion on the left side, and at this time a defect 
was palpated in the parieto-occipital region 
near the midline. No attention was paid to it 
and no roentgenograms were taken. Three 
years ago he noticed soreness in the occipital 
area. One year ago he had erysipelas involving 





Merrill C. 





Sosman 





Fic. 1B. Condition on July 17, 1929. 


his right ear and the right side of his face, and 
his right ear began to discharge; this continued 
up to the Spring of 1929. 

Present Illness. On Aug. 13, 1928, the pa- 
tient noticed that he was quite deaf and he 
became “dizzy.” He had difficulty in walking 
in a straight line and began to stagger like a 
drunken man. He was sent to Dr. Putnam who 
found the defect in the parieto-occipital area, 
just to the left of the midline. The defect was 
about 2X3 cm. in size but was surrounded by 
a slightly depressed area about the size of one’s 
palm. The general neurological examination 
was negative except for bilateral elevation of 
the optic discs of 1-2 diopters. There was no 
pulsation felt or bruit heard over the defective 
area. Roentgenograms of the skull showed an 
area of destruction involving the posterior 
edges of both parietal bones and the upper edge 
of the occipital bone (Fig. 1a). The process 
was purely destructive with no new bone forma- 
tion or reaction around it. The edges were 
jagged and irregular. The destruction was more 
marked in the inner table of the skull. The 
appearance was thought to be due to meta- 
static malignancy, in spite of the absence of a 
palpable tumor to correspond to the defect 
visible in the roentgenogram, and recourse was 
had to high voltage roentgen therapy, begun 
on Sept. 15, 1928, at which time 5o per cent of 
our maximum suberythema dose was given to 
the area over the defect in the skull. This dose 
was repeated two days later. At the next visit 
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on Nev. 6, it was learned that the deafness had 
cleared up suddgnly three weeks after the treat- 
ment, and the dizziness and incoordination 
were much improved. A second series of two 
treatments was given to the same area and six 
weeks later he was in much better condition, 
although still having some difficulty in walking 
in a straight line. There were no headaches, 
nausea or vomiting, the reflexes were active 
and equal but the Romberg was still positive 
and the defect was still palpable although ap- 
parently smaller. Roentgenograms of the skull 
confirmed this impression, and showed evi- 
dences of healing on the edges of the defect 
with a cloudy appearance in the center, believed 
to indicate new bone formation. No further 
treatments were given until May 1, 1929, when 
there was clinically a regression in his condition 
with a return of unsteadiness and of partial 
deafness. These disappeared after the third 
and fourth treatments, and on Sept. 5, 1929, 
he was in excellent condition. After his last 
treatment (July 20, 1929) he was placed on a 
limited fat intake and lost 10 pounds in weight. 
He looked and felt better than he had for years 
and no further treatments were given. In 
January, 1930, he complained of pain in his 
hip, and roentgenograms taken by Dr. Record, 
of Quincy, revealed an irregular area of de- 
struction in the upper medial corner of the left 
ilium just above the sacroiliac joint. There was 
slight reaction in the bone around this area and 
the bone appeared increased in diameter antero- 
posteriorly as if due to expansion of a process 
in the medullary portion. The last roentgeno- 
grams of the skull (Fig. 18) (Jan. 27, 1930) 
showed a filling in of most of the defect leaving 
only a pea-sized hole just to the left of the 
midline. 


Discussion. This case 1s presented as one 
of xanthomatosis because of its benign 
character (known duration six years), its 
association with chronic suppuration in the 
ear and mastoid, the absence of a palpable 
tumor to correspond to the defect visible in 
the roentgen films, the history of diabetes 
insipidus fifteen years ago, and the associa- 
tion of lesions of similar appearance in the 
flat bones of the skull and of the pelvis. 
The response to roentgen treatment was 
very prompt symptomatically but very 
slow anatomatically, as judged by the filling 
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in of the defect with new bone. Compared 
with the two following cases it required 
sixteen months to obtain as much roentgen 
evidence of repair in this case as it did ur 
three months in the ‘children. This differ- 
ence may be due to the difference in ages 
and the comparatively poor reparative 
powers of the bone in the adult. 


Case 11. A probable case of xanthomatostis in a 
boy, aged two and a half years, with healing of 
the cranial defects under roentgen treatment re- 
currence on cessation of the treatment, and remts- 
sion a second time on resuming roentgen therapy, 
with coincident improvement of general condition. 

E. T.*, admitted to the Children’s Hospital 
of Boston, Sept. 25, 1928, complaining of sore 
mouth and gums, excessive thirst and loss of 
weight, all of six months’ duration. (Reference 
number, A120804.) 

Family History. Unimportant. 

Feedings. Birth and development were nor- 
mal. Breast fed one year, then cow’s milk, not 
boiled, with cod-liver oil (for six months only), 
and orange juice. 

Present Illness. In March, 1928 (6 months 
before admission), the patient’s gums became 
reddened and ulcerated, then he became very 
thirsty, drinking 5 or 6 glasses of water at a 
time, and he began to wet his bed frequently 
(which he still does). His appetite became poor, 
hoarseness was noted six weeks ago which has 
gradually increased, and for the past two 
months he has been fussy and irritable. The 
stools have been normal. 


Physical Examination. 

Skin normal 

Glands palpable in anterior and posterior 
cervical, inguinal, and right axillary 
regions. 

Head, eyes and ears normal to inspection 
and palpation. 

Mouth: Alveolar swellings, tender and 
ulcerated. 

Heart and Lungs normal. 

Abdomen distended, liver €dge barely pal- 
pable, spleen and kidneys not felt. 
Marked emaciation present. 

Blood. Hb, 60 per cent; white blood count, 
12,600; red blood count, 3,800,000; poly- 
morphonuclears, 50-80 per cent; large 


*I am indebted to Dr. E. C. Vogt, roentgenologist to the 
Children’s Hospital, for permission to publish this case. 
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Fic. 2a, Case 11. Condition on Sept. 28, 1928, when 
first seen. 


mononuclears, 10-2 per cent; lympho- 
cytes, l per cent; no abnormal cells. 

Urine. 2,300-2,600 c.c. sp. gr. 1000-1004. 
frake was limited to 1000 c.c. a day 
and output was 1380 c.c. sp. gr. IOIO. 
Injections of pituitrin decreased the 
output to 780 c.c., sp. gr. 1022. 


Roentgenograms of the skull (Fig. 24) re- 
vealed several circular defects with sharply out- 
lined ragged edges, some with faintly positive 
centers. The appearance was thought to be 
due to syphilis, but the Wassermann reaction 
was negative and roentgenograms of all other 
bones were also negative. Myeloma and chlo- 
roma were suggested but there was no support- 
ing evidence in careful blood studies and the 
test for Bence-Jones bodies in the urine gave 
negative results. 

While still under observation the following 
month, the patient passed several stools con- 
taining fresh blood. Cultures were negative 
for the dysentery bacillus. 

Roentgenograms of the skull six weeks after 
admission demonstrated an increase in the 
number and size of the defects (Fig. 2B) and 
at joint ward bunds with the Brigham staff 
the diagnosis of xanthomatosis was suggested. 
The blood cholesterol was found to be 185 mg. 
per 100 c.c.—within normal limits. 

Early in November a gland was removed for 
histological study and a tooth fell out “perched 
on top of a fat pad”. Sections of the gingival 
tissues were studied histologically and reported 


Fic. 28. Rapid spread of defects in skull by Nov. 
16, 1928; no roentgen treatment. 


as “acute gingivitis” while the gland was re- 
ported as a “toxic lymph node.”* 

Roentgen treatments to the skull were begun 
on Nov. 7. The child’s condition was so poor 
that a transfusion of 200 c.c. of whole blood was 
given on Nov. 12, and 200 mg. of sulpharsphen- 
amine was administered. By Nov. 17 the boy 
was sitting up, taking food with relish, and 
showing “‘very considerable improvement” 
which was attributed to the transfusion. He 
had gained 23 pounds in weight, but there was 
a slight sxophtialmos noted, and roentgen 
examination revealed destruction in the roof 
of the orbit. Roentgen treatments were re- 
peated and the boy continued to improve in 
general condition, gaining weight, but the poly- 
dipsia and the poly uria with low specific gravity 
of the urine persisted. The blood choles- 


*“Microscopic. Sections from the lymph node were 
stained by the eosin-methylene blue method as well as by the 
eosin-hematoxylin method. In both cases there is an extremely 
large amount of strongly basic staining lymphoid tissue in which 
there are numerous hyperplastic follicles, the centers of which 
show a considerable amount of toxic reaction. The sinuses in 
most places are filled with many cells, macrophages and a few 
multinucleated giant cells which do not stain with Scharlach rR. 
In some places the stroma contains a large number of eosinophiles. 
There is no stroma increase and the picture is essentially that of a 
toxic lymph node. 

“Several sections from the gingival tissue show an acute in- 
flammatory change in portions of the mucous membrane and 
In places an unusually large number of 
foreign body giant cells are present. Other places show a large 
number of eosinophiles and many phagocytic cells. The stroma 
is moderate in amount and in places is rather loosely arranged and 
The picture is that of an acute 


subjacent structures. 


shows considerable edema. 
gingivitis. 


“Diagnosis. Toxic lymph node; acute gingivitis.” 


í 
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Fic. 2c. Lesions in skull almost healed after four 
roentgen treatments. Film taken June 18, 1929. 


terol on Dec. 19 was 193 mg. per 100 c.c. A 
third roentgen examination of the skull on Dec. 
21 showed definite healing of the destructive 
process. Complete epilation was present over 
the entire skull. 

His further course in the hospital was un- 
eventful except for a recurrence of the gingi- 
vitis on Jan. 21, 1929, and a mild attack of 
pneumonia on March 3. He was discharged in 
fair condition March 16, to be followed in the 
Out-Patient Dispensary. 

The boy was readmitted April 15, 1929, with 
a second attack of pneumonia. Roentgen 
examination of the skull at this time showed 
marked healing of the areas of destruction (Fig. 
2c). Blood examination May 10, 1929, re- 
vealed, Hb 88 per cent; white blood count, 
6,900; red blood count, 5,840,000. Roentgen 
treatments were continued and on June 4 it 
was noted that the polydipsia and polyuria 
were much less marked, and his disposition, 
which had been irritable, was considerably im- 
proved. 

The third admission was on Sept. 6, 1929, 
when he was found to be not so well, irritable, 
losing weight, pale and emaciated. At this time 
the exophthalmos was well marked and the 
diabetes insipidus was essentially unchanged, 
as he consumed 4 to 7 liters a day. The hair 
had returned on his head and was normal in 
color and texture. Roentgenograms of the 
skull showed a definite irregular area of erosion 


Fie. 2p. New lesions in frontal bone (untreated area) 
found Sept. 7, 1929. 


in the frontal bone. He was discharged after 
three days and returned Nov. 7, 1929, no 
treatment having been given in the meantime. 
Another roentgen examination showed a still 
further increase in the size of the eroded areas 
in the skull (Fig. 2p) and roentgen treatments 
were begun again. By Dec. 11, 1929, there 
was almostcomplete epilation except in the mid- 
frontal area which was then treated. By Feb. 
19, 1930, roentgenograms showed definite new 
bone filling in the defective areas, but the su- 
tures were slightly separated indicating in- 
creased intracranial pressure. Clinically he 
was much improved, drinking less, urinating 
less, and the record states that his condition 
was the best seen since first admission. 

When last seen, April 18, 1930, he was well, 
his hair was returning after the second epila- 
tion, but roentgenograms showed new areas of 
destruction in the left mastoid region and in 
the mandibles and maxillae, particularly in the 
molar regions. These areas had not received 
roentgen treatments. 

A summary of his roentgen treatments all 
given at 40 cm. target skin distance, using 
120 kv., 4 ma., and 15 minutes each, through 
4 mm. aluminum filter is as follows: 


Date Area 
Nov. 5, 1928 Entire right side of skull 
Nov. 7, 1928 Entire left side of skull 
Dec. 4, 1928 Entire left side of skull 
Dec. 5, 1928 Entire right side of skull 


—— a. 
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Fic. 34. Case 11. Photograph of patient on first 

admission, Sept. 28, 1928. 

Date Area 

Jan. 17, 1929 Entire right side of skull 
Jan. 18, 1929 Entire left side of skull 


Mar. 4, 1929 Entire chest 


Mar. 12, 1929 Entire right side of skull 

May 8, 1929 Entire left side of skull 

May 10, 1929 Entire right side of skull 

June 5,1929 Chest, anteriorly 

July 12, 1929 Chest, anteriorly 
Discussion. “This two and a half year old 


boy had the diabetes insipidus, defects in 
the membranous bones and exophthalmos, 
which characterized Schiiller’s and Chris- 
tian’s cases, and in addition had the ulcera- 
tive gingivitis, emaciation and anemia 
which Rowland has added to the picture. 
His lungs showed increased hilus shadows 
and faint mottling of the lung fields which 
Rowland has also described, all of these in 
favor of the diagnosis. Against it we have: 
(a) the report of the biopsy of a cervical 
gland which did not show the picture 
described by "Rowland; - (b) the circular mul- 
tiple defects in the skull not of the ‘ ‘map- 
like”? destruction shown in Schiller’s and 
Christian’s cases, and (c) the slight degree 
of exophthalmos. Finally, if I am correct, 
there is in favor of the diagnosis of xan- 
thomatosis the characteristic response to 
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roentgen therapy, by healing of the areas of 
destruction treated by the roentgen ray, 
while in the untreated areas new foci of de- 
struction appeared. A comparison of his 
photographs (Figs. 34 and 3B) gives the 
best evidence of his clinical improvement. 
The enlarged cervical glands could be ex- 
plained by the gingivitis, and the ‘‘fat-pad”’ 
noted in the history apparently did not 
reach the department of pathology. 


Case ut. 4 presumed case of xanthomatosis in 
a boy of four and a half years, markedly benefited 
by roentgen treatment, recurrence on cessation of 
treatments in spite of low fat diet and insulin and 
second remission with roentgen treatments. 
R.M., aged four and a half, was first seen 
March 1, 1928, at the request of Dr. Horrax. 
His complaint was a swelling of the right fore- 
head, and prominence of the right eye of six 
months’ duration. (Reference numbers. M. 
33109; X51194; T. 1558.) 
Ancestry. English and Irish. 
Feeding. Birth and development normal, 
feeding history not unusual or abnormal. 
Past History. Has had rubella and varı- 
cella without complications. Best 
weight 393 pounds. No gain in weight 
for past year. 





A 
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Fic. 4A. Case 1. Photograph of patient on Oct. 22, 
1928. Note depression of right eyeball as well as 
exophthalmos. 


Present Illness. Six months ago he fell, 
striking his right forehead. There was slight 
swelling afterward which persisted, and a 
month later his right eye became prominent. 
Tight bandages reduced the swelling on the 
forehead, but after removal of the bandages 
the swelling recurred. He was taken to an eye 
specialist who found nothing abnormal except 
the exophthalmos. Roentgenograms were made 
of the sinuses which revealed extensive defects 
in the bones, and he was referred to Dr. Horrax 
at this hospital. 

Physical Examination. There was diffuse 
swelling over the right forehead and temporo- 
frontal region with a soft area palpable over 
the right eye. Pulsations could be seen and felt 
and a faint blowing bruit could be heard in and 
over this area. There was no tenderness. The 
area was considered to be a defect in the bone as 
a hard irregular edge could be felt around a 
central soft spot 2X3 cm. in size. The fundi 
were normal. There were no sensory, motor or 
reflex changes elicited (Dr. Horrax). 

Roentgenograms of the skull (Fig. 5a) re- 
vealed several large irregular defects in the 
right frontal bone, the largest one 5X5 cm. 


\ 
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Fic. 48. Photograph on July 22, 1929. 


in size. There was also destruction of the roof 
of the right orbit and a smaller similar area of 
destruction anteriorly in the left parietal bone. 

In the absence of diabetes insipidus, which 
at that time we thought to be an essential 
part of the clinical picture of Schiiller’s disease, 
we considered the process to be malignant and 
instituted roentgen therapy, giving two doses, 
each one-third of an erythema dose, two days 
apart, both over an area 10X10 cm. in size, 
centered on the defect in the right frontal bone. 
Six weeks later he was re-examined and the 
roentgenograms of his skull showed evidences 
of healing (new bone formation and a loss of 
the distinct edge to the areas of destruction) 
in the right frontal area which had received the 
roentgen treatment, while the area in the left 
parietal bone had grown larger (Fig. 5B). 
Another roentgen treatment was given to the 
same area, using the same dose, but with seven 
days between the two doses. The third series 
of treatments was given over the left parietal 
defect, using the same factors, but giving 42 
per cent of an erythema dose at each of two 
sittings one week apart. All of the treatments 
given to this boy and to Case 1 were with 185 


Fic. 5. Case 11. Lateral views of the skull to demonstrate (a) original condition found on March 1, 1928; 
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(B) beginning healing of the right frontal defect (R) two months after roentgen treatment and enlarge- 
ment of left parietal defect (L) which had not been treated, May 31, 1928; (C) healing of both defects 
Ave months later, Oct. 22, 1928; (D) recurrence in spite of low fat diet and insulin, Feb. 1, 1929. 


kv., 40 cm. t@rget skin distance, a filter of 0.5 
mm. of rolled copper plus 1 mm. aluminum, 
portals 10X10 cm., except the pelvis which 
was 15X15 cm. in size. With these factors we 
have found our maximum suberythema dose 
to be 240 milliampere-minutes, or 760 r meas- 
ured by the Duane ionization chamber in air. 
The third examination after a two months’ in- 


terval showed continued healing on the right 
and beginning healing on the left (Fig. Ris), 

At this time we learned from Dr. Christian 
of Rowland’s as yet unpublished work on xan- 
thomatosis, correlating this disease with a de- 
ficiency in the utilization or storage of fat. As 
all of the visible defects were healing (the rest 
of the bony skeleton showing nothing sugges- 
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aie at that time), we instructed the boy’s 
mòther to keepehim on a low fat diet, confi- 


dently expecting a permanent suppression of 
the destructive process in the bones. On Aug. 
9, 1928, he was admitted to the medical ward 
for more complete study. Physical examina- 
tion revealed carious teeth and several empty 
sockets, no glandular enlargement, liver and 
spleen not palpable, lungs and heart normal, 
right testicle not present in scrotum. The 
laboratory findings were: Blood Wassermann 
and Hinton tests negative, bleod urea nitrogen 
10 mg., blood sugar (fasting) 0.08 per cent, 
blood cholesterol (digitonin method) 84 mg. 
per 100 c.c., icteric index 4. The basal meta- 
bolic rate was +1. The urine varied from 200 to 
650 c.c. at each urination, sp. gr. 1006 to 1024; 
sugar 0; albumin o. On Aug. 14, the blood urea 
nitrogen was 10 mg. and the blood cholesterol 
after twenty-four hours of high fat diet was 120 
mg. per 100 c.c. The stools showed nothing 
abnormal. 

The boy was discharged Aug. 16 on a diet of 
300 gm. carbohydrate, 70 gm. of protein and 
7° gm. of fat, totaling 2200 calories, with 
instructions to avoid cholesterol-containing 
foods such as egg yolk, cream, butter, brains 
and sweetbreads. He was followed as an out- 
patient and Dr. William P. Murphy did further 
blood studies as noted below. In spite of his 
low fat diet a roentgen examination on Sept. 18, 
1928, revealed a new area of destruction in the 
posteromedial corner of the left parietal bone. 
This was not treated by roentgen radiation and 
six weeks later the area had increased slightly 
in size. After three months of low fat diet the 
roentgenograms of the skull showed a definite 
increase in the size of this lesion as well as a 
reabsorption of the bone in the right frontal 
area where healing had taken place (Fig. 5p). 

Accordingly he was readmitted to the hospi- 
tal on Feb. 19, 1929, for further study. It was 
found that the right eye was more prominent 
than before with a soft Auctuant swelling just 
to the right of the eyebrow and spreading back 
over the temporal area. He was drinking more 
frequently but not in unusual amounts. There 
had been no gain in weight. He was anemic, 
the red blood count being 4,580,000, Hb 5o per 
cent, white blood count 6,400. The differential 
count wgs: polymorphonuclears, 67 per cent; 
lymphocytes, 28 per cent; monocytes, 4 per 
cent; eosinophiles, 1 per cent. Blood cholesterol 
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was 129 mg. per 100 c.c., and blood sugar 0.08 
per cent. On Feb. 22, 1929, insulin was started 


to improve the appetite and thereby improve r 


the anemia, to add weightand to note the effect 
on the disease, particularly as evidenced by 
the defects in the cranial bones. On Feb. 28, the 
blood cholesterol was 160 mg. per 100 c.c. He 
was discharged on a low fat diet and in addition 
was getting 5 units of insulin twice a day. Re- 
examined a month later, the roentgenograms 
revealed a slight further increase in the size of 
the right frontal defect and another series of 
roentgen treatments was given to this area with 
3 Of an erythema dose at each of two sittings 
a week apart. Two months later (the patient 
receiving 10 units of insulin daily in the inter- 
val) there were again signs of healing in the 
right frontal area while the left parietal lesion 
had increased in size and now appeared multi- 
locular (Fig. 6c). Another two months’ inter- 
val without roentgen treatment but with diet 
and insulin as before was allowed to pass and 
the roentgenograms showed continued healing 
in the treated frontal area, and a further in- 
crease in the size of the parietal lesion (Fig. 6p). 
In September, 1929, another survey of his skel- 
eton revealed a bilocular area of destruction 
in the wing of the left ilium in the region of the 
nutrient artery channel. This area was treated 
Sept. 10 and 12, each treatment being 4 of an 
erythema dose. In six weeks there was only 
slight evidence of repair but after six more 
weeks the lesion was almost entirely healed. 
At the former time (Oct. 29) the lesion in the 
left parietal area, having increased to consider- 
able size by this time and having served as a 
control for spontaneous remissions or systemic 
effects, was treated by roentgen rays, using 
two doses, each } of an erythema dose, on suc- 
cessive days. Six weeks later (Fig. 6E) there 
was beginning healing, and by Jan. 2¢, 1930, 
the area was considerably clouded by the new 
bone formation. At his last examination (April 
28, 1930) the area was barely distinguishable 
from the normal bone around it (Fig. 6F). At 
the same examination, films of his*pelvis showed 
complete healing of the lesion in the left ilium, 
but there was a new area quite symmetrically 
placed in the right ilium. There were also new 
defects in the long bones which had up to this 
time been normal,—small round holes 2 cm. in 
diameter, one in each femur and one in the 
lower third of the right humerus. Surrounding 





Fic. 6. Case 1. Anteroposterior views of the skull to demonstrate continuous enlargement of the left pos- 


terior parietal defect without roentgen treatment. (A) Condition on Oct. 22, 1928; (B) Feb. 1, 1929; 
(c) July 22, 1929 (print reversed); (D) Oct. 26, 1929; at this time roentgen treatment was given to 


this area; (£) Dec. 11, 1928, eight weeks after roentgen treatment, 2/3 erythema dose, not repeated; 
(F) continued healing (April 28, 1930), no further roentgen treatment. 
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La Ones in the femora there was localized 
tħickening of éhe cortical bone apparently 


from the periosteum which appeared raised. 
There was no reaction around the defect in 
the humerus. His chest by roentgen examina- 
tion as well as by physical examination has 
remained normal throughout, with only a moder- 
ate exaggeration of the hilus shadows, not suffi- 
cient to indicate a definite abnormality. There 
were single very small areas of destruction on 
the edge of the old frontal defect, one in the 
mandible and one on the medial end of the 
right petrous ridge. 

It should be noted that in January and Feb- 
ruary the patient had a severe attack of per- 
tussis which set him back considerably. His 
weight at last examination was 47 pounds. 

His physical age as judged by the develop- 
ment of the epiphyses and other centers of os- 
sification is five and a half years, his actual age 
now is six and a half years, a definite retarda- 
tion in development. Except as noted above, 
the boy appears well nourished, well developed 
and well proportioned. He is active and ener- 
getic, playing normally and attending school, 
and is alert mentally. A transcript of Dr. 
Murphy’s records shows his weight to have in- 
creased from 37 pounds when first seen to 47 
pounds at the last visit, with a maximum of 52 
pounds on Dec. 12, 1929, before a severe attack 
of whooping cough. His blood cholesterol 
(Bloor’s modified method) has varied from 84 
mg. per I0O c.c. to 213 mg. per I00 c.c. in 
thirteen examinations, bda highest in Jan- 





A 


Xanthomatosis 593 


uary, 1929, and 10g mg. per 100 c.c. at his last 
visit. The blood sugar on eight examinations 
varied from 0.076 to 0.125, the latter being his 
last specimen. 
tions, varied from 59 pex&ent (S) to 86 per cent 
(S), red blood count 4,390,000 to 5,190,000, 
white blood count 5,000 to 9,000, with no ab- 
normal cells and normal ratios of the various 
elements, e.g., polymorphonuclears, 53 per 
cent; eosinophiles, 2 per cent; basophiles, 2 per 
cent; lymphocytes, 28 per cent; large lympho- 
cytes, 6 per cent; monocytes, 9 per cent. ‘Rhe 
blood calcium was 12.5 on three examinations, 
and blood urea nitrogen 10 and 11 on two tests. 
Our next step is to try the effect of feeding 
desiccated thyroid gland, as noted by Rowland 
in his Case 2. If successful, this will be reported 
later. For prognosis see below. 


e Discussion. This case affords undoubted 
evidence that the lesions in the bones are 
directly and favorably influenced by roent- 
gen treatment, as on three separate occa- 
sions the lesion treated with roentgen rays 
healed, while others untreated continued to 
enlarge. Low fat diet in this case, as in our 
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Fic. 7. Christian’s original case, from plates made March 27, 1918. Patient’s father refuses any further 
examination (see text for eondicen of patient). (A) Lateral view. (B) Posteroanterior view. 


Hemoglobin, twelve examina-«** 
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Case 11, did not prevent or stop the de- 
velopment of other lesions. Insulin in doses 
of Io units a day over several months also 
<. -had no effect on the defects in the bones, 
although it may hae improved his blood, 
hemoglobin and general condition. 

As to the diagnosis, there is no doubt in 
the minds of those acquainted with this 
disease that this is a true case of the syn- 
drome described by Rowland, although it 
has not been confirmed histologically. If a 
biopsy of one of the treated areas were done, 
the histological picture would no doubt be 
very confusing, as it is when similar 
biopsies are done on lymphoblastoma nod- 
ules which have undergone irradiation. As 
yet there has been no justification for a 
biopsy. 8 


DIAGNOSIS 


To roentgenologists the most important 
point in the diagnosis is the presence of the 
defects in the skull or pelvis or both, oc- 
casionally in other bones. When character- 
istic they involve the inner table of the 
skull more than the outer table, have dis- 
tinct, clean-cut, but irregular edges, and 
often present the map-like or geographical 
(““Landkartartege”’) appearance described 
by Schüller. They may, however, simulate 
metastases or syphilis, but an important 
differential point here is the absence of a 
palpable tumor of any size comparable to 
the defect visible in the roentgenogram, or 
of the consistency of other tumors. When 
present the tumor is of the nature of a 
soft swelling over the involved area; more 
frequently there is a depression or defect 
palpable as well as visible, but smaller to 
palpation, indicating the lesser degree of 
involvement of the outer table of the skull. 
The diabetes,insipidus and exophthalmos, 
at first thought to be essential to the diag- 
nostic triad, are but accidents due to the 
location of the pseudo-tumors respectively 
(a) around the pituitary body or tuber cin- 
ereum, (4) in the roof of the orbit. Of 
more importance are the history of pre- 
ceding trauma or infection, the cessation of 
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growth and lack of gain in weet th 
malnutrition and anemia, artd the frequent 
gingivitis and occasional jaundice. The 
histological picture is quite variable de- 
pending upon the stage of the disease, and 
only in the active growing lesions are the 
typical fat-laden xanthoma cells (foam 
cells, Schaumzellen) visible. Several cases 
have been reported as myeloma or other 
neoplasms, as Rowland points out, and in 
addition to his cases I have found another 
case report by Globig® in which the clinical 
history, roentgen, physical and operative 
findings are quite typical. The foam cells 
are described carefully and accurately 
(“the cells contain double-polarizing lipoid, 
like xanthoma cells”), but his final diag- 
nosis is myeloma. 


TREATMENT 


Spontaneous remissions undoubtedly oc- 
cur in this disease, as Christian’s original 
case is alive and well in 1930, twelve years 
after the disease was noted, and then in an 
advanced stage. Recently Lyon and 
Marum” reported that one of Schiiller’s 
cases, first reported in 1913, was still alive 
in 1929, in improved general condition, 
with the defects in the skull almost gone, 
but with the diabetes insipidus and exoph- 
thalmos still present. It is interesting to 
note in this case that during a period of 
defective vision in one eye there were 
visible by ophthalmoscope “‘several yel- 
lowish-white small foci in the region of the 
macula,” probably deposits of cholesterol 
or lipoids and suggesting that the disease is 
still active in this patient. 

In addition to spontaneous remissions, 
Rowland has demonstrated that an active 
remission may follow a low fat diet, with a 
fall in the blood cholesterol, at least in one 
case. He complicated the picture, however, 
by feeding desiccated thyroid and anterior 
lobe of pituitary, and the endocrinologists 
might consider this to be the more impor- 
tant part of the treatment. In our Case 111, 
there was no improvement on a low fat 
diet; on the contrary, the defects in the 
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kull* grew larger during the time the 
patient was of this diet. 

A third method of treatment has been 
suggested, in view of the good results ob- 
tained in xanthoma diabeticorum, and 
that is the use of insulin and a high caloric 
diet. This also failed in our Case 111, who 
received twice daily doses of insulin, ro 
units, with no improvement except in 
appetite, but on the contrary, a steady in- 
crease in the size of the defects in the 
cranial bones. Ingram” also denies the 
efficacy of insulin in the cutaneous xan- 
thomas of diabetic patients. Other forms 
of glandular therapy have been attempted; 
for instance, Rowland used desiccated 
thyroid in his case combined with the low 
fat diet. He also gave pituitary (anterior 
lobe) by mouth. The former might account 
for the improvement, the latter would 
probably be entirely destroyed in the 
stomach and of no importance. Hausman 
and Bromberg!’ fed parathyroid extract to 
their patient without benefit, and Chris- 
tian® notes that various forms of pituitary 
extract and pituitary substance by several 
methods of administration had no effect 
upon the defects in the skull of his patient 
over a period of six months, although the 
diabetes insipidus was controlled when the 
substance was injected subcutaneously. 

A fourth possible method of treatment is 
the ultraviolet radiation of the patient or 
his food or both. The former has been tried 
by Hausman and Bromberg with no bene- 
fit. Their patient also failed to improve on 
a high calcium diet with parathyroid and 
cod-liver oil administered orally. Injec- 
tions of pituitrin, however, controlled the 
diabetes insipidus as it has in other cases. 

The fifth method of treatment affects the 
local deposits primarily, but permits gen- 
eral improvement and has proved to be 
efficacious for the secondary results of the 
disease such as the diabetes insipidus and 
the exophthalmos. This method is roent- 
gen treatment of the lesions, begun by us in 
1928, also reported independently by 
Cignolini,’ Gilmore, and Radding.* 
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PROGNOSIS 


Obviously the prognosis is much better 
than in neoplasms as the survivals pre- 
viously noted (twelvegyears in Christian’s 
patient, sixteen years in Schüller’s 
patient) far exceed that of any malignant 
tumor with which this disease might be 
confused. Our Case 1 may well have had 
this disease in 1913, a possible duration of 
seventeen years. The problem of curing the 
disease, apparently solved by Rowland “n 
his Case 2, is still of moment as our Cases 
11 and mm did not respond to the etiologi- 
cally indicated low fat diet. Of Rowland’s 
14 cases reported in 1928, 7 were dead of 
the disease while as far as known, the other 
7 were living. Of the 9 cases collected since 
then, including our own, 7 are alive as far 
as known at present. The rarity of this 
disease in adults and the spontaneous re- 
missions in the cases surviving the child- 
hood stage would suggest that either a 
tolerance is acquired or that the provoca- 
tive lesion heals or disappears. Therefore, 
if we can tide over the severe early stages 
we may expect either a remission or a de- 
crease in the severity of the disease with a 
coincidental improvement in the outlook. 
As a palliative, locally very ‘effective meas- 
ure, roentgen treatments seem to be of 
prime importance. 


ETIOLOGY 


It is almost useless to speculate as to the 
exact cause of the disease or as to its 
mechanism. That there is a disturbance of 
fat metabolism there can be no doubt. 
Raab" has recently published some very 
interesting work on the central (nervous) 
control of fat metabolism, which, he says, 
is initiated in the pituitary gland and re- 
layed by the vegetative centars in the floor 
of the third ventricle and hypothalamus to 
the sympathetic system, which in turn acts 
both as a mobilizer of stored fats and also 


* Personal communication. Dr. Radding states that he saw a 
patient with this same disease in June, 1923, and gave roentgen 
treatments to the skull. This patient is said to be alive and well 
in September, 1929, the defects having healed. A complete re- 
port of the case has been promised by Dr. Radding. 
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effects the destruction of excess lipoids in 
the liver. The early writers thought that 
this disease was due to a pituitary lesion; 
cr Rowland thinks the pituitary syndrome 1 IS 

secondary. The teMency of the day is to 
find more and more functions centered in 
the small region in and behind the floor of 
the third ventricle, and the pendulum may 
swing back to this point rather than to the 
pituitary gland as the primary cause of the 
disturbance of fat metabolism. The exact 
rôle of cholesterol is also questioned, as 
Wile and his coworkers!® have shown by 
careful tissue analysis that the cutaneous 
xanthomata do not contain more choles- 
terol than does normal skin, but the excess 
fat deposit is due to other lipids than 
cholesterol.* 

One of their patients was a diabetic with 
cutaneous xanthomata, and in this patient 
an increase in carbohydrates was followed 
by an increase in the size of the tumors, 
while a decrease in carbohydrates with an 
increase in ingested fats was followed by a 
decrease in the size of the tumors. In their 
other two patients a high fat diet did not 
cause an increase in the size of the tumors 

* Their analyses of the tumors showed that cholesterol ac- 


counted for 15 per cent of the entire lipids, and 2 per cent of the 
solid content of the tumors. 
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while 1 in one of them, an obese pati 

“reduction diet” 
size of the visible xanthomata. They con- 
clude that xanthomata are the result of an 
abnormal fat metabolism, but not the re- 
sult of a hypercholesterolemia. 

Whatever the primary cause of the 
disease may prove to be, there is no doubt 
that the condition is a definite clinical 
entity and that in all probability a dis- 
turbance in the metabolism or storage of 
fats is the immediate cause of the clinical 
syndrome as we see It. 


SUMMARY 


Three cases of xanthomatosis are re- 
ported. This disease is presumably due to a 
disordered metabolism of fats but its 
primary cause is unknown. Regulation of 
diet did not cause any reparative changes 
in the cranial defects in two of the cases. 
Insulin was similarly of no help in one case. 
All three patients were benefited by roent- 
gen treatment and the defects in the skull 
underwent healing changes in each case. 
Three other cases are collected from the 
literature, making a total of 23 assembled to 
date.* 


* For discussion see page 628. 
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INDIRECT SIGNS OF BRAIN TUMOR AS NOTED IN 


ROUTINE ROENTGEN EXAMINATIONS 


DISPLACEMENT OF THE PINEAL SHADOW* 
(A Survey of 3000 Consecutive Skull Examinations) 


By CORNELIUS G. DYKE, M.D. 


NEW YORK CITY 


REVIEW of approximately three 
thousand roentgenograms of the skull 

was undertaken to ascertain the value of 
measuring the pasition of the pineal shadow 
and noting this position in relation to a pre- 


viously established normal zone. In addi- 
tion, certain uncommon findings in skull 
roentgenograms were noted in an attempt 
to determine their relative frequency. Of 
the entire series of roentgenograms 2724 


CHART SHOWING THE FREQUENCY OF CERTAIN FINDINGS WITHIN THE SKULL IN DECADES 















Age: 31-40 | 41-$0 | 51-60 | 61-70 | 71-80 jover 80 Total 
ee a a a an cn i Ce Se ae ed E a Fe- | Total 
Sex: M|F|M!|FI|M!|F/|M/|F|M|F ales | males 
Number of 2 | 1429 | 1295 2724 
Patients 52% 
Calcification 
in Choroid 89 5I 140 
Plexus 5.1% 
Normal 
Spicule 65 49 114 
Formation 4-5% 
Calc.in Inter- 
nal Carotid 17 20 37 
Artery 1.3% 
Thickened 
Irregular 18 85 108 
Frontal Bone 3.7% 
Calc. in 104 85 189 
Falx 6.9% 
Bridged 34| 31 65 
Clinoids 2.3% 
Number of 
Calcified Pin- 2| 777| 639 | 1416 
eal Glands 51% 





Cuart 1. Distribution, as regards sex and age in decades and the relative frequency of aforesaid findings 


seen in skull roentgenograms. 


* From the Departments of Surgery and Roentgenology, 
Thirtieth Annual Meeting, American Roentgen Ray Society, 


Peter Bent Brigham Hospital, Boston, Mass. 
New York City, Sept. 17-20, 1929. 


(The percentages are based on the total number of patients examined.) 


Read at the 
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a E found to be satisfactory for this 


study. The findings which were noted 
principally for statistical purposes are as 
follows: 


1. The frequency of calcification within 
the pineal gland. 

2. The frequency of displacement of the 
pineal gland by brain tumors. 

3. The frequency of calcification in one or 
both internal carotid arteries. 

4. The frequency of thickening and irregu- 
larity of the inner table of the frontal bones, 
the so-called “senile hyperostosis.” 

5. The frequency of calcification in the 
falx. 

6. The frequency of bridging of the clinoid 
processes. 

7. The frequency of the normal perpen- 
dicular bone formation in the outer table of the 
skull usually noted in the parietal region. 

8. The frequency of calcified areas within 
the choroid plexus. 


In Chart 1 a report of the relative fre- 
quency of these various findings is ar- 
ranged according to the age in decades, 
and the number of each sex showing these 
changes is also given. 





Fic. 1. Showing the thickening and irregularity 
of the inner table of the frontal bones. 
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Fic. 2. Showing the perpendicular laying down of 
*bone in the outer table of the skull in the parietal 
area. 


Of the total of 2724 patients, 1429, or 
52 per cent, were males and 1295, or 48 
per cent, were females. A study of Chart 
1 shows that sex apparently has a definite 
relation to the frequency of occurrences 
of thickening and irregularity of the inner 
table of the frontal bones (Fig. 1), for this 
abnormality was noted in 85 females and 
in only 18 males, or, in other words, it 
is almost five times as frequent in females 
as in males. This we cannot explain at 
the present time but a further study is 
In progress to determine whether or not 
there is a common factor in its production 
(to be reported later). 

Another finding which shows an evident 
unequal distribution is the perpendicular 
laying down of bone in the outer table of 
the skull, usually noted in the parietal re- 
gion (Fig. 2). Of the 114 cases recorded, 
81, or 70 per cent, occurred in patients 
under thirty years of age. It may be added 
that this age group represented only 37 per 
cent of the total number of cases examined, 
l.e., 1030. The significance of this is as 
yet uncertain, but it seems not at all im- 
probable that it may represent an attempt 
on the part of the organism to rapidly in- 
crease the size of the cranial vault rather 
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than a manifestation of disease, although, 
as is well known, spicule formation is quite 
frequent in the sarcomas arising in bone 
and also in the skulbgs a reaction to under- 
lying tumors such as meningiomas or to the 
congenital anemias of children (Chart 1). 

Before discussing the significance of 
displacement of the pineal shadow it is 
well to observe that the pineal gland was 
visible in 1416 cases, or $1 per cent of the 
ttal number, and that it was noted in 
59 per cent of the patients who were over 
twenty years of age. 

It is interesting that Schüller, in a 
footnote, remarks on the frequency of 
calcification of the pineal as follows: 
“The pineal gland very often shows a 
calcium deposit in young individuals from 
about the third decade, and occasionally 
even in children.” In the present series 
calcification occurred in 5.1 per cent of 
the cases of children under ten years of 
age, and it is our impression that it 1s no 
more frequent in patients with craniophar- 
yngiomas. Moreover, there is no evidence 
that calcification of the pineal gland has 
any relation to the frequency of calcifica- 
tion in the choroid plexus. 

The main purpose of this study was to 
determine if possible the exact signifi- 
cance of displacement of the pineal shadow. 
Schiiller was probably the first to call 
attention to the value of noting the posi- 
tion of the pineal shadow, and he cites a 
case of a patient suffering from a hemi- 
plegia of the right side following an apo- 
plectic stroke, with a history of a traumatic 
injury of the skull two years previously. 
The roentgenograms showed the pineal 
gland displaced several millimeters to the 
left of the midline, and Schiiller concludes 
that “no large tumor of the left hemi- 
sphere could be the cause of the hemiplegia, 
but rather that there was probably 
a contraction present, perhaps in conse- 
quence of an area of softening.” However 
two cases in our series have had large 
cerebral tumors with displacement of 
the pineal shadow to the same side. 


which the pineal was displaced toward 
the side of the skull opposite the tumor. 
Vastine and Kinney? working at the Peter 





Fic. 3. Showing the points on the skull from which 
the measurements are taken to determine the 
location of the pineal gland. 


Bent Brigham Hospital devised a method 
whereby the position of the pineal gland 
could be measured and displacement of 
the gland anteriorly, posteriorly or verti- 
cally could be ascertained. These authors 
first established a normal zone by taking 
measurements of 200 skull films of patients 
in whom there was no evidence of intra- 
cranial disease or neoplasm. 

According to Vastine and Kinney’s 
method, measurements were taken as 
shown in Figure 3 from the pineal gland 
to: 


(1) The inner table of the frontal bone at 
its most distant point. 

(2) The inner table of the occiput at its 
most distant point. 

(3) The inner table of the vault. 

(4) The inner table of the cerebellar fossa. 


In Chart 11 the measurement of the 
distance from the pineal gland to the inner 
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Cuarr 11. The measurements of the distance from 
the pineal gland to the inner table of the frontal 
bone was plotted against the sum of the distances 
from the pineal shadow to the frontal bone and 
to the occiput—this sum is approximately equal 
to the greatest anteroposterior diameter of the 
skull. The pineal glands of normal skulls were 
found to lie between the lines a—a’ and 4—3’ 
which was considered the normal anteroposterior 
variation in position. (Reproduced from the 
article by Vastine and Kinney.) 


table of the frontal bone was plotted against 
the sum of the distances from the pineal 
shadow to the frontal bone and to the 
occiput. This sum is approximately equal 
to the greatest anteroposterior diameter 
of the skull. The pineal glands of normal 
skulls were found to lie between the lines 
a-a' and 6-6’, which was considered the 
normal anteroposterior variation in posi- 
tion. 

In Chart 11 the measurement from the 
pineal gland to the inner table of the vault 
was plotted against the sum of the dis- 
tances from the pineal gland to the inner 
table of the vault and to the inner table 
of the cerebellar fossa—this sum is approx- 
imately equal to the vertical diameter of 
the skull. The pineal glands of normal 
skulls were found to lie between the lines 
c—c' and d—d’, which was considered 
the nomal vertical variation in position 
(Charts 11 and 111). 


Having thus established a normal range, 
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it was considered that any pineal shadow 
lying to the left of the line a—a’ was dis- 
placed anteriorly, and to the right of 
b—b' was displaced posteriorly, and any 
pineal shadow lying above the line c—c’ 
was displaced upward and any below the 
line d—d’ was displaced downward.* 

In this series of 2724 roentgenograms 
of the skull, there were 494 cases of veri- 
fied intracranial tumors. Of this number, 
253 had a visible pineal, and 99, or $9 
per cent, of these were found to be dis- 
placed. In the series of 212 gliomas, 94 
had a visible pineal shadow and of this 
number §3, or 56.3 per cent, were found 
to be displaced. Of the 75 meningiomas, 
48 had visible pineals, 21, or 43.7 per cent, 
being displaced. Of 91 pituitary tumors 
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Cuart 111. The measurement from the pineal gland 
to the inner table of the vault was plotted against 
the sum of the distances from the pineal gland to 
the inner table of the vault and to the level of 
the base of the skull—this sum is approximately 
equal to the vertical diameter of the skull. The 
pineal glands of normal skulls were found to lie 
between the lines c—c’ and d—d’ which was con- 
sidered the normal vertical variation in position. 
(Reproduced from the article by Vastine and 
Kinney.) 


* These skull films were all taken in standard positions, 36 
inch target-film distance, prone or supine, and with the focal spot 
directly over the sella. It is quite essential to have anteroposterior 
cr posteroanterior films exactly straight in order to be sure of a 
lateral shift of the pineal shadow. Minor degrees of rotation on 
the lateral films are of less importance in the measurements, but 
for accurate measurements the films should show the floors of 
both frontal fossae superimposed and the descending rami of the 


jaws also superimposed on each other. 
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Tamer F. Hemisphere e 
GNOMA ssc see 31 17 10 
a Total | Visible | Displaced Meningioma....| 6 4 3 
ype Casts | Pineals | Pineals Met. carcinoma. . 2 2 2 
Angiomas 5. +: 3 I I 
A. Frontal — = — 
GCHOMAK sirra 30 17 13 42 24 16 
Meningioma. . 10 9 g — 
Met. carcinoma. . 3 I o G. Parasagittal 
Osteoma........ I I o Glioma.. osas ai I O O 
Myeloma....... I O O Meningioma.... 12 5 2 
Osteosarcoma... I O O Gumma. sisas I O O 
46 28 18 14 5 2 
B. Temporal H. Fourth Ventricle 
Glioma......... 41 18 12 Glioma. ica 45 13 5 
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Met. carcinoma. . 2 I O sak sa 
Tuberculoma.. .. I I t « 47 13 5 
Osteomnds +s snes I O O 
Sat orang E i : : (exclusive of craniopharyngiomas), 58 had 
ra ue Ssi a visible pineal shadow but only 8, or 
62 28 18 13 per cent, were displaced. Of the 39 
acoustic neurinomas, 28 had a visible 
C. Parietal pineal shadow and 6, or 21.4 per cent, 
“i ena = 4 4 were displaced. Of 26 cases of cranio- 
eningioma.... 5 3 I Wr : 
Tapane i n 5 pharyngioma, 4 had visible pineals, 2 
Gumma........ I 1 o of which were displaced. In Table 1 
Met. sarcoma. . I o o the location and histological type of the 
Osteoma...... e: 3 i O 474 verified intracranial tumors in rela- 
ED i iy tion to the roentgen study of the pineal 
= $ is given. 
D. Occipital Other tumors in various locations are 
Glioma......... 13 8 5 as follows: 
Meningioma.... 3 3 I 
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ee i Optiechiaampiomea. . 5 O o 
E. Cerebellar J. Third ventricle glioma} 5 3 Oo 
CHOME. 5 e500 ds 30 8 4 K. Corpus callosum gli- 
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Met. carcinoma. . 2 O O L. Olfactory groove men- 
Angioma.... e... 3 2 O ROMA ci aaas 9 6 3 
Tuberculoma... . 5 I O M. Suprasellar meningi- 
Papiloma.. <s- I I I CNG ca cain een ben 6 5 I 
Cholesteatoma. . 2 I I N. Sphenoid ridge menin- 
Xanthoma..... I O O PO PEPE TT TT 3 I O 
Chordoma..... I I I O. Left ventricle papil- 
= = = Co ee I O 7% 
51 19 8 P. Torcular angioma.... I I I 


ee ee 





/ A 
Vof; XXIII, No.6 
=A 


OIA a a ee ee 
Q. Gasserian ganglian 


cholesteatoma..... I O O 
R. Acoustic neurinoma..| 39 28 6 
S. Craniopharyngioma..| 26 4 2 
T- Pituitary tumor.....| 91 58 8 


(Adenocarcinoma 4) 
(Adenoma 87) 


The remainder of the tumors in the mis- 
cellaneous group comprise one right frontal 
myeloma and an osteosarcoma, a parietal 
metastatic sarcoma, and a xanthoma sit- 
uated in the cerebellum. In none of these 
cases was there a visible pineal. There were 
two chordomas, one situated in the right 
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temporal lobe, which displaced the pin- 
eal to the left; the other was subtentorial 


and displaced the pineal forward and ,. 


upward. Finally, there were two gummas. 
One was parasagittal and showed no pineal 
shadow. The other was in the left parietal 
region, and although the pineal shadow 
was visible there was no displacement. 

In the neurinoma group of 39 tumors, 
there were 28 cases that had a visible 
pineal shadow, and of these 6, or 21.4 per 
cent, were displaced as follows: 2 forward 
and upward, 2 forward, one upward and 
one to the right. In this last case the tumor 
was located on the left side. 


Tables 11 to v serve to illustrate the value of pineal displacment as an aid in the di- 


agnosis of intracranial tumor. 


TABLE II 
SHOWING THE EFFECT OF GLIOMAS ON THE POSITION OF THE PINEAL SHADOW 























Pineal 
Location | Total] not |N-PIL-D| L |B-R 
Cases | Visible 
Frontal 
Left 12 3 3 
Right 18 10 I 
Temporal 
Left 21 13 I 2 
Right 20 10 ç 3 
Parietal 
Left 7 3 2 
Right 13 8 3 
Occipital 
Left 6 2 a 
Right f 3 I |í 
Cerebellar 
Left 18 12 4 
Right 2 
Hemisphere 
Left 13 6 4 I 
Right 18 8 3 I 
4th ventricle 45 32 8 
Optic chiasm 5 5 
3rd ventricle 5 2 3 
Parasagittal I I 
Corpus callosum I I 


R | D | D-B-R| F |D-R\ Up| B |L-U|F-U|D-B|L- B 


Sa ee ee eee ——— 
— — | —— — 


a a a a | Of Ce 
— | —— 


—— | auas E 1al jSSl$l1lÃaaaaaasasasaiSlj$lMuMaaaaasslsa anD 


——— | | uM | fF | 
ee | EL 





Location = position of tumor; Total = total number of tumors of this type in the area specified; N-P =nor- 
mal position; L =left; R =right; L-D =left and downward; B-R =backward and to the right; D = downward; 
F=forward; D-R=downward and to the right; Up=upward; B=backward; L-U=left and upward; 
F-U =forward and upward; D-B =downward and backward; L-B =left and backward. 
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In the 26 cases of craniopharyngioma, 
only 4 had visible pineals and 2 of these 
were displaced as follows: one forward and 
upward, one to the right. 

In the pituitary tumor group there 
were gI cases, including the 4 adenocar- 
cinomas of the pituitary gland. Of this 
number 58 had visible pineal shadows and 
8, or 13.7 per cent, were displaced as fol- 
lows: 4 forward, one forward and upward, 
2 *backward and downward, and one to 
the right. 


DISCUSSION 


Before proceeding further, attention 1s 
called to the fact that all measurements 


recorded were made without knowing 
e 
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whether the case being examined’ was 
one of intracranial neoplasnfor not, except, 
of course, in those instances in which defi- 
nite calcification or bony involvement was 
obviously present. In other words, the 
study made was as free of bias as possible. 

In addition to the pineals which have 
been reported as being displaced in the 
cases of verified tumors, there were 165 
cases with displaced pineals in which there 
was no verified tumor to explain their 
abnormal position. However, even though 
this is a large group, many of the cases 
may be accounted for in the following 
manner. There were 230 patients with a 
diagnosis of “tumor, unverified,” and 299 
classified as “tumor suspects,” a total of 


TABLE III 


SHOWING THE EFFECT OF MENINGIOMAS ON THE POSITION OF THE PINEAL SHADOW 


Nee seas es ee ee ee eee ee 





























Total Pineal 
Location coe not 
ases | Visible 

Frontal 

Left g I 2 

Right 5 2 
Temporal 

Left . 6 I 2 I 

Right 9 7 I I 
Parietal 

Left 4 I 2 

Right l I 
Hemisphere 

Left 4 I I I 

Right 2 I 
Occipital 

Left 2 I 

Right I I 
Sphenoid ridge 

Left 2 I I 

Right I 
Olfactory groove 9 3 A 
Suprasellar œ 6 I 4 
Parasagittal 12 7 3 
Subtentorial 6 I 4 


et ee | | a a 


ei ace es eel a el | RS a a 


N-P | L-D| R | D | F \Up| B | F-U | D-B | B-D-L B-D-R|F-D-R 


SONES ee eee ee ee eee CT 


Wo | ee ee ee a a 


ENN el | ae ae ee a a a aa aA 


Location = position of tumor; Total = total number of tumors of this type in the area specified; N-P =the 
pineal was in the normal position; L-D =left and downward; R=right; D=downward; F =forward or 
anteriorly; Up =upward; B =backward or posteriorly; F-U =forward and upward; D-B =downward and 
backward; B-D-L =backward, downward and to the left; B-D-R = backward, downward and to the right; 


F-D-R =forward, downward and to the right. 
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TABLE IV 


D 
SHOWING THE EFFECT OF THE MISCELLANEOUS 
TUMORS ON THE POSITION OF THE 
PINEAL SHADOW 


A. Metastatic Carcinoma 








Pineal 
not 


Visible 


Total 
Cases 


N-P| R L 


Location 








Hemisphere 
Left 
Right 2 I I 

Frontal 
Left 
Right 

Parietal 
Left 
Right 

Temporal 
Left 2 I I 
Right 

Occipital 
Left I I 
Right 


B P 
= N 
Ln] 


— 
Laal 





B. Osteoma 





Pineal 
not 


Visible 


Total 


Location 
Cases 





Frontal 

Left 

Right I I 
Temporal 

Left I I 

Right 
Parietal 

Left I I 

Right I I 








Location 





Fourth Ventricle 2 2 
Left Ventricle I I 
Cerebellopontine 

angle, R I I 
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D. Angioma Arteriosis 
Total Pineal 
Location ee not N-P R 
SISS Visible 
Hemisphere 
Left 2 I I 
Right I I 
Occipital 
Left 2 I I 
Right I I 
Cerebellar 3 I 2 . 
Torcular I I 
E. Tuberculoma 
Total Pineal 
Location ota not N-P | R-D-B 
a Cases Visible 
Cerebellum 5 4 I 
Temporal 
Left I I 
F. Cholesteatoma 
Total Pineal 
Location rn not N-P | F-D 
alae Visible 
Temporal 
Left I I 
Cerebellum 
Left I I 
Right I I 
Gasserian 
ganglian 
Left I I 
§29 cases. These doubtless account for 


a considerable number of the displaced 
pineals not included in the verified tumor 
series. The exact significance of this 
group of pineals is, however, difficult to 
determine. p 

Again, there is another rather large 
group of cases in which an anterior dis- 
placement of the pineal shadow was ap- 
parent. There were 75 pineals which 
were anterior to the normal position, all 
in dolichocephalic skulls. In most of these 
the displacement was very slight and prob- 


f 
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ably was of no significance, and this was 
noted at the time the measurements were 
made. In only a few instances was such 


‘a notation later proved to be erroneous 


by the finding of a tumor. Even though 
one includes the 165 cases of displaced 
pineals not definitely accounted for by 
the presence of intracranial pathology, 
there would be only 14 per cent of dis- 
placements as against 39 per cent in the 
verified tumor group, and against 56.3 
per cent in the glioma series and 43.7 
per cent in the meningioma series. How- 
ever, in all probability, a considerable 
number of the 165 pineals were actually 
displaced by tumors, and it is felt there- 
fore, that a figure well below 14 per cent 
represents a truer number of pineals 
outside of the usual range in normal skulls. 


SUMMARY AND CONCLUSIONS 


(1) A fairly accurate method of meas- 
uring the pineal shadow is available as 
an aid in the localization of intracranial 
neoplasm. 

(2) The pineal gland was displaced in 
39 per cent of all patients with verified 
intracranial tymors. 

(3)When an intracranial tumor displaces 
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the pineal shadow, it displaces it away 
from the tumor, except apparently in the 
case of lesions involving the pituitary 
gland. 

(4) The pineal gland was displaced in 
56.3 per cent of the patients with gliomas 
and in 43.7 per cent of the patients with 
meningiomas. 

(5) A figure somewhat below 14 per 
cent represents the number of pineals 
which are situated outside of the normal 
zone in normal skulls and most of these 
apparently are situated anterior to this 
zone. 

(6) The perpendicular laying down of 
bone in the outer table of the skull of the 
type demonstrated is probably an indica- 
tion of a rather rapidly growing skull. 

(7) The thickened and irregular inner 
table of the frontal bones is almost five 
times as frequent in females as in males. 

(8) In this series of cases, the presence 
of tumors of the pituitary gland or cranio- 
pharyngiomas has no causative relation 
to calcification in the pineal gland or in 
the choroid plexus.* ł 


* I wish to express my sincere appreciation to Dr. Harvey 
Cushing for the privilege of studying and reporting this series of 
his cases, and also to Dr. M. C. Sosman, under whom this study 
was made. 

+ For discussion see page 628. 
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INTRACRANIAL PRESSURE 


ki 
THE CORRELATION OF CHOKED DISC AND ROENTGENOLOGIC 
PRESSURE SIGNS* 


By FREDERIC SCHREIBER, 


DETROIT, MICHIGAN 


TY of the most valuable procedures at 
the present timein the measurement of 
intracranial pressure are the examination 
of the eyegrounds and the determination of 
changes in the skull by means of the 
roentgen ray. Soon after the invention of 
the ophthalmoscope by Helmholtz in 1850, 
the relation between choked disc and 
intracranial disease was pointed out by 
von Graefe. Similarly, it was not long after 
the momentous discovery of Roentgen 
that the skull changes due to increased 
intracranial pressure were reported by Schül- 
ler. The direct measurement of intracra- 
nial pressure not only is somewhat difficult 
but it may be dangerous to the welfare of 
the patient. These two methods have 
therefore come to be relied upon in the 
diagnosis of intracranial lesions. 

There is frequently, however, a dis- 
crepancy between the clinical findings and 
the signs of increased intracranial pressure 
as demonstrated roentgenographically. A 
patient with a high elevation of the optic 
discs may show no signs of increased pres- 
sure in a roentgen film of the skull. 
Furthermore, a large intracranial tumor 
may be present without producing a 
choked disc or giving any roentgen evi- 
dence of pressure. These observations led 
to a study of a group of intracranial tumors 
in an attempt to correlate the clinical and 
roentgen findings. For this purpose the 
films and the histories have been carefully 
reviewed in all cases of verified intracranial 
tumor discharged from the Peter Bent 
Brigham Hospital between January, 1926, 
and May, 1929. 

In this series of observations the various 
degrees, of intracranial pressure, as shown 
in the foentgenogram, are designated as 


* From the Surgical Department of the Peter Bent Brigham Hospital. 


Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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slight, moderate and marked. These 
estimations are based mainly on the 


number and depth of the convolutional 
impressions; the atrophy of bone, especially 
at the base and about the sella: and the 
separation of the sutures in younger sub- 
It is obvious that these estimations 
to a large extent are only relative, since 
there is usually some personal variation in 
evaluating the signs of intracranial pres- 
spre from the roentgenogram. This is 
likewise true in measuring papilledema, 
the diopters of elevation recorded depend- 
ing somewhat on the particular observer 
and the particular moment of observation. 

In the forty-month period under consid- 
eration, there were 615 cases of verified 
tumors discharged from the service of Dr. 
Cushing. These included new patients as 
well as a number who had previously been 
operated upon. The latter usually re- 
entered the hospital eithes because of a 
recurrence of symptoms or because it was 
felt that further operative interference 
could be successfully attempted. 

It may be of interest at this point to 
note that 1n those cases in which the tumor 
has been removed or a decompression 
performed at a former entry, there is 
almost always a decrease in or complete 
disappearance of the roentgen pressure 
signs on a subsequent admission unless 
there is choked disc at the time. This may 
be briefly illustrated by a comparison of 
the films of the skull taken before and after 
operation in a case of a tumor of the 
fourth ventricle in a child. Here such a 
disappearance of the signs of increased 
intracranial pressure is shown in the 
roentgenogram. The patient had a marked 
papilledema at the time the preoperative 
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Fic. 1. Preoperative film showing signs of increased 
intracranial pressure in a case of tumor of the 


fourth ventricle. 
e 


film was made (Fig. 1). When the second 
film was made, six months after the cere- 
bellar decompression, there was bilateral 
optic atrophy with no elevation of the 
discs. The convolutional impressions had 
almost disappeared and the sutures were 
again approximated (Fig. 2). 

The large group of tumors in the pitul- 
tary region is of little value for this study 
since the symptoms in these cases are due 
to local pressure changes rather than to 
generalized intracranial pressure. With the 
rare exception of a craniopharyngioma, 
they are not commonly associated with 
choked disc or with changes in the roentgen- 
ogram indicative of increased intracranial 
pressure. 

Excluding those cases previously oper- 
ated upon, the whole pituitary group, and 
the rarer types of tumors, there remain 
three fairly large and almost equal groups 
which for the purpose of this study are 
comparable. These are: (1) the rapidly 
invasive; (2) the slowly invasive, and (3) 
the non-invasive intracranial tumors. It 
will be shown that the relation between 
choked disc and the roentgen signs of in- 
creased intracranial pressure in any given 
case depends greatly upon the particular 
group under which the tumor is classified. 

‘It may be said that the position of a 
tumor in relation to the ventricular circula- 
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tion is often a greater factor in producing 
increased intracranial pressure than its 
size or pathology. A slow-growing menin- 
gioma, forexample, may reach an enormous 
size, distorting the ventricle and shifting 
the pineal shadow without causing an 
appreciable increase in intracranial pres- 
sure. On the other hand, a very small, 
rapidly invasive tumor with surrounding 
edema may rapidly give symptoms of 
increased pressure. In the former instance 
the ventricular system gradually adapts 
itself to the great distortion caused by the 
tumor so that no interference with the 
fluid circulation occurs, whereas with a 
rapidly invasive lesion the fluid 1s blocked 
before there is any time for such adaptation 
to take place. 

(1) The Rapidly Invasive Tumors. In 
this group are included the cases of glio- 
blastoma multiforme and metastatic carci- 
noma, there being 43 of the former and 15 of 
the latter. The average duration of symp- 
toms from the time of onset to the hospital 
entry was slightly less than four months 
for the whole group. The majority of the 
patients were middle-aged individuals. 

Of the 43 cases of (glioblastoma multi- 
forme, 10 showed slight pressure changes 
and 2 moderate signs of pressure in the 
roentgenogram. There was pineal dis- 
placement in 7 cases, but in none of these 
was there roentgen evidence of increased 





Fic. 2. Postoperative film showing diminished pres- 
sure in the same case as in Figure 1. 


Vir: XXIII, No. 6 


, 





Fic. 3. Case 1. Showing absence of pressure signs 
in a case of a rapidly invasive tumor. Note pineal 
shadow (arrow). 


pressure. Choked disc was found in all but 
7 cases, the average elevation being three 
diopters. 

Of the 15 cases of (metastatic carcinoma, 
only 2 showed slight pressure changes 1n 
the roentgenogram, while the rest were 
reported as being within normal limits. 
Two showed displacement of the pineal 
gland without increased pressure. [n 
every one of the 15 cases there was a high 
degree of choked disc, the average eleva- 
tion being over three diopters. 

In this whole group of 58 rapidly inva- 
sive tumors, then, the average duration of 
symptoms was about four months, 24 per 
cent of the cases showed slight pressure 
changes ın the roentgenogram, and in 88 
per cent choked disc was present. 

The following case may be given as 
illustrative of this type of tumor. 


Case. i. P.B.B.H. Surg. No. ye6ar. CA; 
male, aged forty-two, admitted Nov. 10, 1928, 
complaining of blurred vision for four months; 
fronto-occipital headaches withdiplopia forseven 
weeks; nausea and vomiting for three weeks. 

Examination disclosed bilateral choked discs 
of 3 diopters elevation; exaggerated deep re- 
flexes on the left side; left homonymous he- 
mianopsia. 


Intracranial Pressure 


Fic. 4. Case 1. Anteroposterior view, showing pineal 
shift to the left (arrow). 


The roentgen report read: “Examination of 
the skull shows a thin vault without localized 
changes or signs of increased pressure (Fig. 3). 
The sella appears normal. The mastoids are 
The pineal appears definitely displaced 
to the left (Fig. 4), being 1.5 cm. from the mid- 
line, but by measurements is not displaced in 
anteroposterior or vertical dimensions. The 
findings indicate a right cerebsal tumor.” 

Subsequently a post-mortem examination 
revealed a large right occipital glioblastoma 


© 
. 


multiforme (Fig. 5). 


clear. 





Fic. §. Case 1. Large glioblastoma multiforme dis- 
closed at necropsy. 
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Film showing moderate pressure 


Case 11. 
signs in a case of slowly invasive tumor. 
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(2) The Slowly Invasive Tumors. Sixty- 
three cases of astrocytoma, including both 
fibrillary and protoplasmatic types, repre- 
sent this group. The average duration of 
symptoms was two years. In 36 cases (57 
per cent) there was evidence of increased 
intracranial pressure in the roentgeno- 
grams, 22 per cent being described as 
showing slight Signs, 28 per cent moderate 
signs, and 6 per cent marked signs of 
pressure. It is of interest that in 4 cases 
where the duration of symptoms was less 
than two months, there was no roentgen 
evidence of increased intracranial pressure 
which corresponds with the findings in the 
rapidly invasive group where the history is 
also very short. Pineal displacement was 
noted in II cases. ` 

Examination of the fundi showed choked 
disc in 86 per cent of the cases. | 

The following is quite typical of the 
usual roentgen findings in the cases of 
slowly invasive tumors. 


Case. tr. PB. B.H Surg. No. 30329. W: Ga 
male, aged thirty-six, admitted March 3, 1928, 
complaining of generalized headache and failing 
vision for two years; right-sided Jacksonian 
attacks for eight months; blindness of right eye 
four months; unconscious spells. 
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Examination showed Jdilateral choked discs 
of 4 to § diopters, with sec#hdary atrophy; 
anosmia. 

The roentgen report read: “Examination of 
the skull shows moderate signs of increased 
pressure, particularly in the frontal region 
(Fig. 6). The sella is not enlarged. The floor 
appears slightly irregular and the posterior 
clinoids are thinned. The pineal is apparently 
in the midline stereoscopically, but by measure- 
ments is at the posterior and inferior limits of 
normal.” 

By means of a ventriculogram the diagnosis 
of a large right frontal tumor was made, and at 
operation a fibrillary astrocytoma was removed 


by Dr. Cushing. 


(3) The Non-invasive Tumors. This 
group of 63 cases comprises those tumors 
arising from the meninges (meningiomas). 
In 13 of these cases the tumors were 
located in the region of the sphenoidal 
ridge, the olfactory groove, and over the 
sella, producing symptoms due to local 
pressure in the region of the chiasm rather 
than to generalized intracranial pressure. 
Four of these showed slight pressure 
changes in the roentgenogram. In 8 cases 
there was an optic atrophy, and in 3 cases 
one nerve head was atrophic while the 
other was elevated. 

The remaining 50 meningiomas gave an 
average duration of symptoms of over four 
and a half years. In 28 per cent of this 
group the roentgen signs of pressure were 
slight, in 12 per cent moderate, and in 4 
per cent they were marked. Choked discs 
were present in 71 per cent of the cases, the 
average elevation being three diopters. 

The next case illustrates how a non- 
invasive tumor may reach an enormous 
size without giving any evidence of intra- 
cranial pressure either by roentgen or 
ophthalmoscopic examination. 


Case 11. P.B.B.H. Surg. No. 32961. CC. 
male, aged twenty-eight, reported to the Out- 
Door Department in December, 1929, with the 
complaint that during the preceding eight 
months he had had two severe attacks of head- 
ache and that he was unable to see objects to 


his left. 
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Examination was entirely negative, except 
for a left homonemous hemianopsia. There was 
no elevation of the optic discs. Vheroentgenograms 
were regarded as being within normal limits 
(Fig. 7). 

By means of a ventriculogram a diagnosis of 
right occipital meningioma was made. Sub- 
sequently a tumor weighing 120 grams was re- 
moved in toto by Dr. Cushing (Fig. 8). 


COMMENT 


In reviewing the three groups of tumors 
described, it 1s apparent that a definite 
duration of time is necessary for the pro- 
duction of roentgen evidence of increased 
intracranial pressure. No cases in which 
the pressure symptoms were of less than 
two months’ duration disclosed abnormal 
signs in the roentgenogram. The rapidly 
invasive tumors, which are accompanied 
by the highest percentage of choked disc, 
show the lowest percentage of roentgen 
pressure signs, due, no doubt, to their 
short history. The increased intracranial 
pressure caused by the meningiomas is often 
intermittent, hence there is a relatively low 
percentage of roentgen pressure signs in 


these cases in spite of the long duration of 


symptoms. The group which shows the 





Showing absence of pressure signs 


Case III. 
in a case of non-invasive tumor without choked 
disc. » 


Fic. 7. 


Intracranial Pressure 
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Fic. 8. Case 11. Showing meningioma removed at 


operation. 


(highest number of cases in which there is 


evidence in the roentgenogram of increased 
intracranial pressure is the slowly invasive 
group of astrocytomas. Here there is more 
or less constant pressure over a period long 
enough to produce erosion of the skull. 


CONCLUSIONS 


1. Signs of increased intracranial pres- 
sure in the roentgenogram may disappear 
after operation. 

2. Rapidly invasive intracranial tumors 
show the highest percentage of cases with 
choked disc and the lowest percentage 
with roentgen signs of increased pressure. 

3. Slowly invasive tumors show the high- 
est percentage of cases with roentgen signs 
of increased pressure, usually in association 
with choked disc. 

4. Non-invasive intracranial tumors may 
attain great size without giving roentgen 
evidence of increased intracranial pres- 
sure and without producing choked disc.* 


* For discussion see page 628. 
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BONE CHANGES IN EXPERIMENTAL PITUITARY 
DISORDERS* ‘ 


By TRACY J. PUTNAM, M.D. 


. BOSTON, MASSACHUSETTS 


(y= knowledge of the physiology of 
the hypophysis is even more recent 
than the science of roentgenology. In the 
clinic, at least, it is largely by the aid of 
roentgenology that we can estimate the 
presence and degree of pituitary disorder, 
and we are largely dependent on radiation 
in the treatment of many tumors of the 
hypophysis. The roentgen aspects of tumors 
of the hypophysis, of acromegaly and of 
dwarfism are well known, and I will limit 
myself to the experimental aspects of the 
subject. . 

It is only within the last quarter of a 
century that an experimental approach to 
the problem has been developed. With the 
two or three types of cells in the anterior 
lobe, the problematical middle lobe, the 
posterior lobe, and the great variety of 
vegetative centers in the floor of the third 
ventricle above it, it is extremely difficult 
to disentangle causes and events in the 
laboratory as well as in the clinic. 

Let us begin with the briefest subjects. 
The posterior lobe, composed of harmless 
looking neuroglia, yields the official pitui- 
tary extract which causes the uterus to 
contract, is an anti-diuretic, and raises 
blood pressure. Extirpation of the poster- 
ior lobe alone causes no noteworthy symp- 
toms in animals, as was first clearly shown 
by Cushing. Repeated administration of 
the extract causes some emaciation, but no 
specific structural changes. 

Little is now heard of the intermediate 
lobe, though it endured the blame for many 
disorders a few years ago. Indeed, it now 
appears rathet doubtful whether it exists at 
all in human beings. 

The floor of the third ventricle is a most 
exciting and mysterious domain, of which 
one must be ready to believe almost any- 
thing. It seems clear, however, that appro- 


priate lesions here will cause adiposity, 
often extreme, sexual impotence, and 
polyuria. Adiposity and polyuria have 
not been clearly demonstrated to result 
from any type of injury to the hypophysis 
itself, and are seen clinically in encephalitis, 
for example, when the hypophysis is intact. 
They occur in certain cases of pituitary 
tumor, of course, but probably secondarily. 

Finally, we come to the anterior lobe. 
Cushing’s early work indicated, and Asch- 
ner’s most definitely showed, that extirpa- 
tion of it leads to a cessation of growth in 
young animals, with failure of the epiphy- 
ses to unite, a persistence of downy hair, 
and sexual infantilism or atrophy. A com- 
parable condition 1s recognized clinically as 
the Lorain type of dwarfism—the “perfect 
midgets” of the circus side-show, in whom 
the hypophysis has been wholly or largely 
destroyed by infarction or tumor. 

If dwarfism is the result of a lack of the 
pituitary, ıt would seem reasonable that 
gigantism and its obviously related dis- 
ease, acromegaly, should be due to an 
excess of secretion. But any experimental 
demonstration of this was lacking until 
Evans of California succeeded in produc- 
ing a series of enormous rats which out- 
weighed their litter-mate controls by 200 
per cent or more, as a result of long- 
continued daily injections with beef anterior 
lobes. It is not until one tries to repeat 
Evans’ work that one realizes why it was 
not done before. The extract must be made 
from anterior lobes alone, at the rate of 
about one beef per day per rat; it cannot be 
heated or made acid or preservatives 
added; it is difficult to sterilize, and keeps 
poorly at best. So it is a tedious and dis- 
couraging experiment. 

Now, the picture produced by Evans 
and his coworkers was that of gigantism, 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17—20, 1929. 
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not acromegaly. Except for some altera- 
tions in the gdnads, the experimental rats 
were merely large. There was none of the 
overgrowth of acral parts and none of 
the symptoms characteristic of acromegaly. 
This 1s presumably because the epiphyses 
never unite in the rat. 

At Dr. Cushing’s suggestion, Dr. Teel, 
Dr. Benedict and I attempted to extend 
the experiment to dogs. The story of our 
difficulties and disappointments has been 
told elsewhere. Here I wish merely to out- 
line some of our positive results. 

Several litters of dogs of various breeds 
were used. The largest of each litter was 
saved as a control. An increased rate of 
growth and certain specific changes were 
observed in all of the injected animals. The 
mortality was high, owing to the vicissi- 
tudes of life in the laboratory, and only 
one animal and its control lived over a 
year. I shall confine my description 
chiefly to this pair. 

The first change which was observed in 
the injected animal, aside from the in- 
creased rate of growth, was a weakness of 
the extensors of the foot, so that it walked 
ina plantigrade,rather than the normal dig- 
itigrade manner. Then other muscles be- 
came weak; the spine drooped between the 
shoulders, and the head below the spine. 
The jaw became prognathous. The tongue 
was so large it could scarcely be con- 
tained within the mouth, and saliva 
dripped from it constantly. The udders 
hypertrophied, and colostrum could be 
squeezed from them. The animal failed to 
go into heat at the time her control did. 
Treatment was continued for fourteen 
months, and then one warm July day, the 
dog died, apparently of cardiac failure and 
edema of the lungs. 

There was an extraordinary general 
splanchnomegaly. Thyroid, heart, liver, 
pancreas, and kidneys were greatly en- 
larged. Most amazing of all was the tre- 
menddus hypertrophy of ovaries, uterus 
and vagina. 

The bone changes which we were able to 
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follow during life by courtesy of Dr. 
Sosman and the roentgenological depart- ` 
ment of the Peter Bent Brigham Hospital 
were in the nature of a generalized hyper- 
trophy, most marked at the epiphyses. 
The lower jaw extended far beyond the 
upper one, and it was asymmetrical, 
apparently as a result of habitual mal- 
occlusion. The teeth were carious and 
widely spaced. The cranium was unusually 
heavy and rugged, in striking contrast to 
that of the control. 

The vertebrae individually were also 
greatly hypertrophied. The lower lum- 
bar vertebrae were heavily lipped, and 
practically immobilized in a scoliotic posi- 
tion by flakes of bone in the anterior 
Spinal ligament. 

The long bones were increased in length, 
breadth and density. Many of them, but 
especially the humeri and tibiae, showed 
extensive osteophytic growths about the 
head, closely similar to those seen in hyper- 
trophic arthritis. The joint surface was 
normal, however. 

Taken all together, the functional and 
structural disturbances appear much like 
those seen in human acromegaly. 

This is only a brief account of the growth 
promoting portion of the anterior lobe. 
Obviously, there is much more that might 
besaidaboutit. In addition to the hormone 
producing excessive growth, there appears 
to be one which induces premature sexual 
maturity in young female animals, in the 
anterior lobe also. But our knowledge of 
this is too fragmentary and conflicting to 
merit discussion here. 


DISCUSSION 


CHAIRMAN Sosman. Dr. Puénam is anxious 
to get back to Boston, and I will call for any 
questions or discussion on his paper at this time 
in order to allow him to leave. 

Question. Does it cause the dogs to die 
soon? 

Dr. Purnam. I think undoubtedly the ex- 
tract was implicated in the death of this dog. 
It was in the hot sun and had suddenly devel- 
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oped a pulmonary edema and dilatation of the 
heart. In view of the great weakness of all the 
skeletal muscles, I think it is reasonable to as- 
sume that the heart muscle also was enfeebled 
by the injection of the extract. 

Question. Does it have any influence on 
other than the young animal? 

Dr. Putnam. Yes, adult animals appeared to 
react even more markedly than young ones do. 
In young animals the rate of growth is so rapid 
naturally that it is very hard to make one out- 


Tracy J. 


Putnam June, 1930 
strip the other, but it is not difficult in adult 
animals. ° 

CHarrMAN Sosman. I think one of the 
striking things that Dr. Putnam perhaps did 
not emphasize was that the experimental acro- 
megaly involves the whole body, the visceral 
organs as well as the skeleton visible in the x- 
ray. I don’t think we realize that ordinarily the 
heart, the tongue, the thyroid, the uterus, all 
of the viscera are enlarged in the same propor- 
tion as the jaw, the hands, and the bones. 
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INTRACRANIAL CALCIFICATION AND ITS 
*ROENTGENOLOGIC SIGNIFICANCE: 


By JOHN D. CAMP, M.D. ° 


Section on Roentgenology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


ALCIFICATION within the skull 
has long been of interest to the roent- 
genologist, and time and experience have 
shown that its presence is of increasing 
significance in the differential diagnosis of 
intracranial lesions. From a state in which 
every shadow of calcification invited the 
diagnosis of a brain tumor, knowledge of 
these changes has advanced to the point 
where, within reasonable limits, the normal 
may be distinguished from the abnormal, 
and the nature of both may be predicted 
with surprising certainty. 

Ström placed intracranial calcification 
in two groups, the physiologic and the 
pathologic. The former includes such 
structures as the pineal gland, choroid 
plexus, falx cerebri and pacchionian bodies 
which normally may exhibit varying a- 


mounts of calcium. The pathologic group 
includes all tumors and certain nontumotr- 


ous affections. 

Weed, in a histologic study of calci- 
fications in cerebral neoplasms, classified 
the morphology of calcified bodies as 
follows: 

(D Punctate. Under this heading are 
included the commonest forms of calcium. 
On microscopic section the forms appear as 
small circular bodies, at times irregularly 
outlined, showing a characteristic staining 
reaction. Two forms are found: (a) psam- 
moma bodies, without apparent internal 
structure to the mass, the external circular 
form being characteristic, and (6) corpora 
amylacea, in which the characteristic con- 
centric rings, simulating starch granules,are 
made out. 

(2} Vascular. This includes deposits of 
calcium which morphologically represent 
the replacement of a whole vascular 
channel by the deposition of lime. On 


microscopic examination they show the 
solid, cord-like appearance of an occluded 
vessel, branching forms being frequently 
encountered. . 

3.) Trabecular. This variety comprises 
those irregular, plate-like collections of 
lime salts which are found in the fibrous 
trabeculae of the various neoplasms which 
have a fibrous framework. The deposit 
may be a very small spicule in the inter- 
sfices of the trabeculae or it may be a 
very large plaque displacing the fibrous 
strands. 

Ð Amorphous. Includéd in this sub- 
division are the deposits of lime salts which 
do not show characteristic or constant 
morphology, but which are really a sort of 
amorphous calcium débris. 

5) Pertarterial. In this form, the calcium 
deposit encircles the arteries as a ring, first 
described by Beadles in a case of telangi- 
ectasia of the frontal lobe. . 

Although these forms pertain to the 
microscopic changes, they are, neverthe- 
less, applicable in many instances to the 
gross and roentgen appearances as will be 
shown. 


PHYSIOLOGIC CALCIFICATION 
Se 


Statistics, based on roentgenograms, 
show that calcification within the pineal 
gland is visible in 60 per cent of adults 
aged more than twenty years and may be 
discerned as early as the age of ten years.” 
Normally it is seen in the roentgenogram 
as a single small opacity or an ovoid cluster 
0.§ to I cm. in diameter, composed of small 
calcified areas situated in the median line, 
above and slightly posterior to the petrous 
portion of the temporal bone. Occasionally 
the periphery of the shadow may have a 
ring-like appearance. Displacement of the 


* Read at the Thirtieth Annual Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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FIG. 1. 
The conglomerate punctate shadows are well 
shown. 


Bilateral calcification of the choroid plexus. 


shadow, especially to either side of the 
median line, is of value in determining 
the presence of a neighboring neoplasm. 
Downward or upward displacement 1s less 
easily discerned. Landmarks and average 
measurements for accurate determination 
of displacement of the pineal shadow have 
been described by Vastine and Kinney. 


Calcification in_ the choroid plexus, 
although frequently demonstrable micro- 


scopically, has received little mention in 
roentgenologic literature. The faint char- 
acter of the shadow in many instances, and 
the fact that it is frequently misinterpreted 
as a calcified pineal gland and even a 
tumor, no doubt accounts for some of this 
oversight. 
that it is not possible to take a picture 
showing slight calcification of the choroid 
plexus. In my experience 
the choroid, plexus is demonstrable in 
roentgenograms relatively often. The 
ic calcification 1s seen as_a small cluster of 
| ring- ng-shaped shadows simulating in appear- 
ance tiny glass beads. The whole mass 
varies in size from 0.5 to 1.5 cm. in diameter, 
and is usually Make (Figs. 1 and 2). In 
| all of the cases observed, the shadows were 
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Schüller has stated his belief 


calcification of 


JUNE, 1930 
found in a position corresponding to the 


with the inferior horn. Unilateral calci- 
fication may occur and in such instances 1s 
often confounded with a calcified pineal 
gland, especially in the lateral view, and 
even in an anteroposterior view it may be 
mistaken for a displaced pineal gland. The 
dangers of such an erroneous impression 
are obvious. 


In properly executed roent- } 


a 


juncture of the body of the bateral ventricle - 


genograms the clustered, circinate shadows / 


of the choroid plexus are readily- distin- ) 


guished from the more irregular group | 
depicting the calcified pineal gland which | 
is situated lower and more anteriorly than 


the choroid plexus. A good anteroposterior ) 


film will facilitate the distinction. Meyer 
stated that calcification in the pineal gland 
and choroid plexus has different morpho- 
logic characteristics, and calcification in 
tumors of these structures has the same 
appearance. This differentiation is most 





calcification of the chorojd plexus. 
Anteroposterior view showing symmetric bilateral 
distribution of the shadows. 


Fic. 2. Bilateral 
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Fic. 3. Irregular plaques of ossification in posterior 
portions of falx cerebri. 


important when the area of calcification is 


of such size as to suggest the possibility of 


tumor. Tumors of the lateral ventricles 
containing psammoma bodies are rare, but 
when present they may simulate unilateral 
calcification of the choroid plexus. 
Calcification in the falx is commonly 
observed, especially in persons more than 
thirty years of age. There is some differ- 
ence of opinion as to whether this is more 


a 


properly called ossification, since many of 
the plaques exhibit true bone structure, 
with lacunar systems, haversian canals, 
osteoblasts, and osteoclasts. Grossly,they 
appear to lie beneath or in the dura, but 
microscopically they are in a cellular mass. 
According to Cushing and Weed, the ap- 
pearance of the cells, their situation, and 
their relation to the surrounding dense 


strands of dural tissue, mark them as 
undoubtedly of arachnoid origin. The 
hyperplastic appearance of these cells 


suggests the structures often accompany- 
ing calcareous bodies, and it would appear 
that as a result of similar influences the 
arachnoid may become involved in the two 
processes. From the roentgenologic stand- 
point ff is not necessary to make such a 
fine distinction, since both calcification 
and ossification may occur at one and the 
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same place, and they appear to be more or 
less related to each other. 

Calcification and ossification occur most 
commonly in the frontal portion of the falx 
cerebri, close to the frontal bone, and may 
extend posteriorly as a continuous bony 
plate involving the entire falx. Irregular 
and isolated plaques in the posterior por- 
tion of the falx are not uncommon (Fig. 3). 
They may also extend from the median line 
across the superior surface of each hemi- 
sphere, although such a change is not fre- 
quently seen. The dense, white, perpendic- 
ular shadow, depicting the caleaceous or 
osseous plaques, edge on in the median line 
in the anteroposterior view, 1s familiar to 
most roentgenologists. W hen the changes 
extend across the hemispheres, the shadow 
is T-shaped (Fig. 4). In the lateral view, 
the thin, flat plaques are ire frequently ob- 
scured by the overlying bone of the vault 





Fic. 4. Calcification of falx cerebri extending across 
the superior surface of each hemisphere. 


of the skull, and since the shadows are 
usually most dense at their superior or 
anterior edges, they may be mistaken for 
ridges in the bone, especially j in the frontal 
and occipital areas. In other instances the 
shadows may even simulate calcium within 
a tumor or within the pineal gland. An 
anteroposterior film should make the differ- 
entiation easy. 

Calcification in the tentorium cerebelli 
is tare, but if present it is disclosed in the 
lateral view as a wedge-shaped shadow 
placed horizontally in the position of the 
tentorium. 

Halstead and Christopher have stated 
that ossification is never found in the dura 
covering the base of the skull. Such changes, 
however, in my experience are common th 
the tentorium, running downward from the 
posterior clinoid processes, across the dor- 
sum sellae, and adjacent to the sphenoid 
bone. In a lateral roentgenogram these 
changes are shown as a dense linear shadow 
varying from I to 4 mm. in thickness, 
which extends downward and posteriorly, 
adjacent and parallel to the dorsum 
sellae and basisphenoid (Fig. 5). They are 
frequently seen at necropsy as spicules of 
bone in the tentorium attached to the pos- 
terior clinoid processes. 

Calcification and ossification in the men- 


Á 








Fic. 5. Calcification in tentorium attached to the 
posterior clinoid processes. 
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Fic. 6. Extensive calcification in the meninges on 
the right side of the brain. 


inges, on the lateral aspect of the brain, are 
not common. I have seen one case (Fig. 6) 
in which there was marked ossification of 
the meninges on the right side. 

Calcification of the pacchionian bodies 
is relatively uncommon; in the last six 
months I have observed only two cases in a 
rather large series of routine examinations. 
These shadows,which vary from 3 to 8 mm. 


in diameter, are found in the ue a line or 


just to one side of the median line, from the 


frontal to the occipital regions. Single or 
multiple bodies may be visible, and the 
shadows are frequently seen to be in close 
apposition to areas of rarefaction in the 
bone, which represent the so- called pac- 
chionian depressions. Anteroposterior and 
lateral roentgenograms should make the 
diagnosis easy. 





PATHOLOGIC CAL CIFICATION 


The incidence of calcification in intra- 
cranial lesions has been variously appraised. 
Weed, in a study of 55 cerebral neoplasms, 
found microscopic evidence of calcification 
in 40 per cent. An analysis of the different 
types of tumors showed that this percent- 
age held constant throughout the true 
cerebral neoplasms. The slightly greater 
frequency with which deposits of lime are 
observed in endotheliomas than in glial 
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Fic. 7. Calcification in a large glioma in the right 


parietal area. The irregular trabeculated nature 
of the calcification is well shown. 


tumors accords with the old theory that 
these depositions occur more commonly i In 
the old slowly growing tumors. The ab- 
sence of calcium in the metastatic growths 
IS significant. It is obvious that roentgen 
statistics which depend on gross evidence 
of calcification cannot imitate these per- 
centages. 

Crouse, in a review of the literature, 
stated that 3 per cent of intracranial new 
growths coutalt sufficient calcium to cast a 
shadow with the roentgen ray. Dandy, 
and also Ström, placed the incidence at 6 
per cent. Ina series of 781 verified lesions 
of the brain observed at The Mayo Clinic 
during the last ten years, calcification 
within the lesion was described by the 
roentgenologist in 7.6 per cent. Had surgi- 

cal procedures been justifiable or indicated 

In many cases not included in this series 
but in which the roentgenogram showed 
abnormal areas of calcification, this per- 
centage undoubtedly would be hiphes, 

Lesions that may exhibit areas of cal- 
cification in the roentgenogram include 
tumors, hematomas, tubercles, aneury sms, 
old abscesses, areas of old meningeal dis- 
ease and encephalitis. For practical con- 
sideration they may be divided into the 
neoplastic and non-neoplastic groups. 

Of the neoplastic group, calcification is 
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most common in the glial tumors, endo- 
theliomas (meningiomas), suprasellar cysts 
(Rathke’s pouch tumors), hemangiomas, 
dermoids, and cholesteatomas. Other 
tumors rarely calcify. 

The gliomas, which make up the largest 
class of brain tumors, were found to show 
calcification in the roentgenogram in II 
per cent of Sosman’s” series. In Weed’s 
series, microscopic evidence of calcium was 
found in 33 per cent. In a series of 308 
gliomas reviewed by me at The Mayo 
Clinic, calcification was observed in the 
roentgenogram in § per cent. Roentgeno- 
graphically, the calcification in these tumors 
does not seem to assume any characteristic 
form. Usually, however, the shadows are 
@oarse, irrendat, and more or less streaked 
or trabeculated, and may involve a consid- 
erable area (Fig. 7.) The large cysts often 
accompanying devenerating gliomas seldom 
exhibit calcification. 


Calcification in an endothelioma (men- (% 


ingioma) may occur in two different areas: 
(1) within the capsule or membrane sur- 





Fic. 8. Parasagittal endothelioma in the left superior 
parietal area. The calcification in the capsule of 
the tumor simulates the calcification often ob- 
served in the falx cerebri. 
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rounding the tumor, and (2) within the 
tumor itself. In the first instance the shad- 
ows of the calcification Closely simulate 
those of the calcific or osseous plaques 
found in the falx or meninges and may be 
confounded with such, especially if the 
tumor is of parasagittal origin (Fig. 8). 
Calcification within the tumor may be of 
two types: (1) punctate and discrete areas 
of density corresponding to the psammoma 
bodies which these tumors frequently con- 
tain (Fig. 9), and (2) a conglomerate mass 
of calcareous material. = 
Suprasellar cysts (Rathke’s pouch tu- 
mors), which originate from the infundib- 
ulum of the pituitary gland, frequently 
show a tendency to calcify; such changes 
were observed roentgenographically in 79 
per cent of McKenzie and Sosman’s cases. 
According to Duffy, these tumors range in 
structure from simple cysts lined by squa- 
mous epithelium to tumors often reported 
as teratomas, and the entire group belongs 
to the heterogeneous hypophyseal tumors. 
Calcification in these tumors may be found 
about the outlet of the sella turcica, above 
the clinoid processes, posterior to the pos- 
, terior clinoid processes, and even within the 





Fic. 9. 
frontal area, showing punctate, discrete shadows 
of psammoma bodies and calcification of the 
surrounding capsule. 


Large parasagittal endothelioma in the 
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Fic. 10. The 


Calcification in suprasellar cyst. 
characteristic irregular and flocculent nature of the 


calcium shadows is well shown. The posterior 
clinoid processes and dorsum sellae are destroyed 
by pressure exerted from the tumor. 


sella turcica itself. The shadows are often 
of a faint, irregular, flocculent nature, and 
may easily be overlooked if the film is not 
of the highest quality and free from mo- 
tion. In many cases there appears to be 
clumping of the shadows, so that a dense 
calcified mass with very fuzzy and indis- 
tinct edges may be observed (Fig. 10). 
These tumors may be large, and in most 
instances the calcification represents only 
a part of the tumor. It is not uncommon 
for the walls of the cysts to calcify in a 
linear fashion and thus outline the tumor. 
Such changes were observed in one case 
(Fig. 11). Secondary changes in the bone 
resulting from pressure are frequent accom- 
paniments of these tumors. The posterior 
clinoid processes are usually involved, 
and these structures are commonly eroded 
from above and may be destroyed al- 
together. Fragments of the clinoid proc- 
esses may be elevated and may simulate 
areas of calcification. The sella turcica it- 
self is usually flattened in appearance, and 
such changes will suggest an extrasellar le- 
sion. Occasionally such a tumor wil} origi- 
nate from that portion of the infundibulum 
below the diaphragm sellae, and thus will 
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Fic. 11. Large suprasellar cyst showing calcification 
in the walls of the tumor, and producing exten- 
sive destruction of the sella turcica. 


produce changes in the sella turcica suggest- 
ing an intrasellar tumor. The presence of 
calcification should facilitate the diagno- 
sis of a Rathke’s pouch tumor, since calci- 
ficationwithin the adenomas and malignant 
tumors of the pituitary gland itself 1s ex- 
ceedingly rare in comparison. In doubtful 
cases the youth of the patient, the associa- 
tion of Froelich’s syndrome (70 per cent of 
cases), or the delay in the appearance of 
centers of ossification will help corroborate 
the diagnosis. 
Calcification in dermoids and cho- 
lesteatomas may be mistaken for calcifi- 
cation in a Rathke’s pouch tumor. For- 
tunately the former are rare, and only 
about 60 have been reported in the litera- 
ture. When present, however, they show a 
predilection for the area about the sella 


turcica. Pathologically the classification of 
these tumors is not settled. Bailey stated 
that many dermoids and cysts in the 


region of the pituitary gland are erro- 
neously called cholesteatomas. The calci- 
fication exhibited by these tumors as 
described in the literature and as I have 
observed, has nearly always been found in 
the walls of the cyst and is exhibited in the 
roentgenogram as a circular shadow de- 


| picting the outline of the cyst (Fig. 12). 
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The vascular, intracranial lesions (non- 
neoplastic) exhibiting calcification may, for 
practical consideration, be grouped into 
three types: 
arteries; (2) angiomatous malformations, 
chiefly capillary (telangiectatic), chiefly 
venous (angioma venosa), or chiefly arterio- 
venous (angioma arteriale) in their com- 
position, and (3) hematomas. 


Aneurysm of the cerebral arteries 1s 
limited chiefly to the vessels forming the 
circle of Willis, of which the middle and 
internal carotids are most frequently 
involved. Aneurysms containing calcium 
sufficient to render them opaque to roent- 
gen rays are rare, as evidenced by the fact 
that of 10 observed in a period of ten years 
ae Cushing’s clinic,!’ only 25 per cent were 
visible in a roentgenogram. According to 
Lebert, calcified atheroma is rarely found 
in cerebral aneurysm. In the cases ob- 
served, the calcification has been exhibited 
as fine curved lines of increased density 
corresponding to the walls of the vessels, or 
laminated clot. The shadows in all in- 
stances have been found above or just 
lateral to the sella turcica. They are 
usually obscured in the anteroposterior 
view. 
Willis have the same appearance as calcified 
vessels elsewhere in the body, and the 





Hic. 12. Large dermoid cyst with dense calcification 
in its walls. 


(1) aneurysms of the cerebral* 


Sclerosed vessels of the circle of 
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demonstration of a fusiform or saccular 
enlargement of their contour is significant 
evidence of an aneurysm. Unilateral 
‘erosion of the sella turcica or clinoid 
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in this series, the characteristic appear- 
ance (Fig. 13) was observegl in 8 instances. . 
The shadows closely simulate diffuse calci- 
fication of an atrophic cerebral cortex, 





Fic. 13. Large angioma in right occipital area show- 
ing characteristic areas of calcification. 


processes may accompany the lesion. 
Areas of calcification in suprasellar cysts, 
dermoids and endotheliomas must be 


differentiated. The age of the patient or 
unilateral erosion of the sella turcica may 
help in this distinction. In the lateral view, 
localized areas of increased density in the 
temporal bone and temporal parietal 
suture may be confusing unless a good 
stereoscopic image is obtained. 

The venous and arteriovenous mal- 
formations, as Cushing and Bailey have 
stated, are primarily surface lesions of the 
hemisphere, and the types may be rec- 
ognized as simple enlargement of a single 
vessel, simple enlargement of one or more 
vessels, or a more complicated (racemose) 
type, in which the lesion extends from 
the cerebral “surface like an inverted cone, 
with its apex’ abutting on the ventricle, 
into which terminal hemorrhage some- 
times occurs. Roentgenographic observa- 
tions of calcification in these lesions appear 
to be limited to a group of 21 cases, re- 
viewed by Weber. In the roentgenograms 


Fic. 14. Old hematoma in right parietal area showing 
a characteristic dense, irregular form of calcifica- 
tion. 


but because of the nature of the lesion they 
undoubtedly represent calcification in the 
walls of the tortuous vessels, and observa- 
tions by Eaves in 2 cases would seem to 
substantiate this conclusion. It is regret- 
table that protocols of necropsies in Weber’s 
study did not mention calcification in the 
angiomatous masses, although marked at- 
rophy of the cerebral cortex, increased vas- 
cularity of the meninges and cortex, and 
thickening of the meninges were described. 
It is obvious that none of these changes is 
sufficient to explain the roentgen shadows 
which seem typical of calcification. 
Calcification in hematomas that has 
been observed roentgenographically ap- 
pears to be confined largely to areas 
within the substance of the brain itself. 
The changes are observed in roentgeno- 
grams as an irregular, dense shadow, 
roughly somewhat triangular in shape 
(Fig. 14). Shadows of this character have 
been found so frequently in old hemarrhagic 
areas, verified by necropsy or operation, 
that their presence in a roentgenogram 
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is of diagnostic significance. Subdural 
hematomas are rather common to the 
surgeon, but calcification sufficient to be 
opaque to the roentgen rays 1s exceeding- 
ly rare. Newell reported cases of 
subdural hematoma showing calcification 
in the roentgenogram, but the condition 
was not verified. 

Calcification in tuberculoma sufficient 
to be observed roentgenographically is not 
common. In the few cases that have been 
reported,!° the area was visible as a dense, 
irregular mass of calcium varying from 1 
cm. to about 2 cm. in diameter. Because of 
the caseous center, this portion of the 
shadow may be somewhat less dense. 

Calcification in parasitic cysts, especially 
in the Cysticercus variety, has been re- 
ported by O’Sullivan and others. These 
lesions are relatively uncommon, especially 
in this country. In the 2 cases reported by 
O’Sullivan, the calcification was visible 1 in 
the roentgenogram as multiple, ‘‘pea- 
sized,” dense areas with somewhat irreg- 
ular contours. It is not improbable that 
some of these lesions might produce 
annular shadows representing the walls of 
the cyst. 

Miscellaneous lesions which may ex- 
hibit calc ification are are old abscesses, areas 





cae not been able to find any proved 
case in which calcification was demonstrable 
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in the roentgenogram in any of these 
conditions. It is reasonable to suppose 
that it occurs, but 
indicate that it is extremely rare. 


SUMMARY 

Intracranial calcification consists of two 
types, physiologic and pathologic. The 
former includes such strictures as the 
pineal gland, choroid plexus, falx cerebri 
and pacchionain bodies, which normally 
may exhibit varying amounts of calcium. 
The configuration assumed by calcification 
in these structures 1s more or less character- 
istic for each and can be differentiated 
roentgenographically. 

Lesions which in the roentgenogram 
may exhibit areas of calcification include 
tumors, hematomas, tubercles, aneurysms, 
old abscesses, areas of old meningeal dis- 
ease, and of old encephalitis. For practi- 
cal consideration these may be divided 
into the neoplastic and non-neoplastic 
groups. Of the neoplastic group, calcifica- 
tion 1s most common in the glial tumors, 
endotheliomas (meningiomas), suprasellar 
cysts (Rathke’s pouch tumors), hemangio- 
mas, dermoids and cholesteatomas. Many 
of these tumors can be differentiated 
roentgenographically by thé character of 
the resulting shadows. 

In a series of 781 verified lesions of the 
brain observed at The Mayo Clinic, calci- 
fication within the lesion was observed by 
the roentgenologist in 7.6 per cent.* 


* For discussion see page 628. 
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CONGENITAL ANEMIAS, ROENTGENOLOGICALLY 


° CONSIDERED* 


By EDWARD C. VOGT, M.D., and LOUIS K. DIAMOND, M.D. ', 


BOSTON, MASSACHUSETTS S 


[> THE past three years, we have ob- 
served Ig patients with severe anemia 
who have had distinctive bone changes in 
the roentgenogram. These cases may be 
divided into three groups, there being § 
cases of congenital hemolytic anemia (or 
congenital hemolytic jaundice), one case of 
sickle-cell anemia, and 13 cases of eryth- 
roblastic anemia. These conditions pri- 
marily involve the hematopoietic system, 
are congenital, as well as in some instances 
familial, and are chronic in course. 
Congenital hemolytic anemia‘ is char- 
acterized by an increased fragility of the 
erythrocytes, associated with increased 
blood destruction, acholuric icterus, chronic 
anemia and splenomegaly. There isa marked 
tendency to remissions and exacerbations. 
The jaundice is persistent though it 1n- 





Fic. 1. Advanced case of erythroblastic anemia 
with thick porous vault. 


creases in intensity with the occurrence 
of hemolytic crises. As evidence of he- 
molysis there is an increase in the bilirubin 
content and the icteric index of the blood 


and an increase in the urobilin in urine 
and stools. Large numbers of reticulocytes 
(young erythrocytes) are fpund in stained 
smears and may constitute 30 to 90 per cent 





Fic. 2. Humerus and wrist of a moderately advanced 
case (post-mortem films). The circular defect in 
the upper end of the humerus is due to local in- 
vasion of the cortex by hyperplastic marrow tissue. 
The trabeculations of the metacarpals are promi- 
nent. 


of the total red cells. This increase in retic- 
ulocytes is evidence of the great activity 
of the bone-marrow tissue. 

Sickle-cell anemia?! derives its name 
from the characteristic sickle-shaped eryth- 
rocytes in the circulating blood. It 
occurs in persons with negro blood, 1s 
familial, and the course is likewise charac- 
terized by exacerbations and remissions. 
Hemolysis is marked during exacerbasions, 
and is accompanied by jaundice, anemia 
and the other findings mentioned abeve 
under congenital hemolytic anemia. The 
peripheral blood here, too, shows large 
numbers of immature erythrocytes. 

Erythroblastic anemia was first de- 
scribed by Cooley!? who reported 7 cases 
of this disease in 1927. It occurs in chil- 


* From the Departments of Medicine and Roentgenology of the Infant’s and Children’s Hospitals. Read at the Thirtieth Annual 
Meeting, American Roentgen Ray Society, New York City, Sept. 17-20, 1929. 
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Fig. 3. Lower extremities showing increased cir- 
cumference of the shaft although the cortex is 
very thin. 


dren of Mediterranean parentage, 11 of our 
13 cases being of Greek ancestry. The 
familial incidence is illustrated by the oc- 
currence of the disease in two brothers, 
two cousins, and one set of twins. The 
disease is associated with a severe anemia, 
a very large spleen, and a palpable liver. 
The name is applied on account of the pres- 
ence of the great numbers of nucleated red 
blood cells, erythroblasts, in the peripheral 
blood. These, as in one of our cases, may 
number 300,000 per cu.mm. 

From the above brief description of 
these conditions, it is evident that the 
common factor in each of the three dis- 
eases is hyperactivity of the bone-marrow 
tissue. Thisemay be considered either as a 
physiological mesponse of the tissue to the 
need for blood, or asa primary pathological 
process producing large numbers of ab- 
normal erythrocytes. Especially does this 
conception seem to apply to erythroblastic 
anemia. The bone marrow, liver and spleen 
in this disease show over-crowding with 
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erythrogenic centers just as the same organs 
in leucemia are involved 1% abnormal pro- 
duction of immature leucocytes. 

These three groups have shown bone 
changes of varying degree, which may be 
interpreted as resulting from the same 
underlying morbid process, and in which 
the roentgenogram has proved a valuable 
diagnostic aid. 

In speaking of roentgen evidence of bone 
changes in the congenital anemias we will 
refer chiefly to those seen in erythroblastic 
anemia in which the characteristic findings 
are most constant, but with the understand- 
ing that the same changes may be present 
in sickle-cell anemia and congenital hemo- 
lytic icterus, but usually to a less marked 
degree. As a result of hyperplasia of the 
marrow substance the medullary trabec- 
ulations stand out unusually prominently, 
not only in the diaphyses of the extremities 
and in the ribs, but particularly in the 
metacarpals and metatarsals. The cortex 
becomes thin and there is occasionally an 
area that appears to be punched out, due to 
localized invasion by marrow substance. 

The changes in the roentgen appear- 
ance of the skull varies, of course, with the 
age of the patient and the severity of the 
disease. Inearly or mild cases there may be 





Fic. 4. Chest of same case as in Figure 1 showing 
broad porous ribs and moderately enlarged heart. 
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Fic. 5. Skull of pre-Columbian Maya, thick and 
porous. 


only a slight thickening of the cranial 
vault and increased porosity. In advanced 
cases the depth of the bony structure 1s 
greatly increased while the outer table be- 
comes so thin and porous that it cannot be 
detected as a distinct plane. The diploé 
are very prominent and seem to extend 
beyond the outer table. When seen in pro- 
file the surface appears to be studded with 
small radiating spicules, but where the 
exposure is made perpendicular to the 
plane of the skull it looks like a fine sponge. 

We have spoken of these changes as be- 
ing characteristic, not meaning that they 
are specific for congenital anemia, but we 
know of no other disease in living human 
beings* in which such a marked degree of 
marrow hyperplasia is attained. Nor does 
it seem likely that any difficulty should be 
encountered in differentiating the skull 
changes from the localized spicule forma- 
tion occasionally seen with osteogenic 
sarcoma or meningioma.” We feel, there- 
fore, that the roentgen picture has a special 
significance. 
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Our experience with roentgen treatment 
is limited to two cases of erythroblastic 
anemia. Unfortunately the reaction follow- 
ing irradiation over „the spleen of one of 
our early cases was so severe that it was 
about three years before treatment was 
attempted in another case. The second 
case, one of infant twins, was also irradiated 
over the spleen but developed no untoward 
symptoms. Neither case showed any 
clinical improvement. . 


Numerous methods of treatment be- 
sides roentgen irradiation have been tried 
for these congenital anemias. Symptomatic- 
ally the anemia may be relieved by one or 
more blood transfusions which in congent- 
tal hemolytic anemia and in sickle-cell 
anemia may tide the patient over until a 
remission occurs. Each of these types of 
cases has also been treated by splenectomy 
with the production of immediate remis- 
sion which may be permanent. Erythro- 
blastic anemia has not responded to any 
form of therapy. Splenectomy has been 
valueless in 4 cases. The feeding of liver 
extract and iron has likewise failed to pro- 
duce more than a transitory change in the 
blood. Transfusion has been of temporary 
benefit only. The disease *runs a chronic 
course until there is a fatal termination, 
either from the anemia or from an inter- 
current infection. 


* Williams’ has described a “symmetrical osteoporosis” 
found in many skulls of pre-Columbian Peruvians and some 
North American Indians. Judging from the pathological de- 
scriptions these show identical bone changes. He also quotes other 
authors who found similar conditions in the skulls of ancient 
Egyptians, and one in a French child supposed to have been bur- 
ied in the Gallo-Roman period. 


We have examined skulls of pre-Columbian Mayas, removed 
from the sacred cenote of the Chi Chen Itzas of ancient @ycatan, 
roentgenograms of which correspond to those found in the 
congenital anemias. 

Dr. Ernest A. Hooton of the Peabody Museum, Cambridg® has 
described in detail his findings in the MayagSkulls. (To be pub- 
lished soon.) 
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DISCUSSION ON PAPERS OF DRS. SOSMAN, DYKE, SCHREIBER, CAMP, AND VOGT AND DIAMOND 


DR. SHERWoop Moore, St. Louis, Mo. 
Some eighteen months ago Dr. George Williams 
of the Department of Anatomy at Washington 
University Medical School in St. Louis, and 
late of Harvard University, submitted for my 
opinion the roentgenograms of some skulls 
which he had made of the Mayan Indian 
people in Yucatan. At that time, I could not 
give him any idea of what the nature of these 
bone changes were, but since then I have been 
on a still hunt for something parallel, bearing 
in mind the works of Cooley and Lee, Reynolds, 
and Costello, on skull changes in certain an- 
emic conditions. Finally, there was an entry in 
the Hospital of a case of sickle-cell anemia, 
with the opportunity to carry out roentgen 
studies. In this case I found something com- 
parable to the changes observed in the Mayan 
Indian skull and ventured the opinion that prob- 
ably the same pathological process was the 
basis of the bone changes in both instances. 
Unfortunately, we have had but the one case 
of sickle-cell anemia and none of congenital 
hemolytic icterus for study, Only a roentgeno- 
gram of the Mayan Indian skull, and not the 
specimen itself, was submitted to me, but it is 
quite interesting. It is the skull of an adult. 
Its findings suggest an interesting point in 
paleopathology, that is, that possibly one of the 
reasons for the disappearance of the Mayan 
Indian was that they were generally affected 
by séMe anemic condition allied to those of con- 
genital nature. 

Pwould disagree with Dr. Diamond and Dr. 
Vogt in group®{g congenital hemolytic icterus 
and sickle-cell anemia together. As far as roent- 
gen changes in the bones constitute a guide 
for differentiation, which I believe they do, the 
two diseases are distinct, and I trust this will 
be shown in these slides. 

(Slide) The first slide is of the skull which Dr. 


Williams submitted for my opinion, and you 


will see the close resemblance to the similar 
slide shown by Dr. Vogt. I know of no other 
bone lesion which produces just that condition 
in the skull. 

(Slide) The second slide is from the case of 
sickle-cell anemia, which, by the way, was an 
adult male, twenty-seven years of age and in 
relatively good health. 

(Slide) The third slide: These are the bones 
of the hand in the case of sickle-cell anemia, 
and I show them because the cortex in the 
long bones has so thickened that the medullary 
cavity has almost disappeared. The outline of 
the cavity has disappeared, not because of ex- 
ternal overgrowth, but because of growth in- 
ternally. I think that they are quite different 
from the changes in the long bones that were 
shown by the previous essayist. Furthermore, 
in adults we do not see the changes in the can- 
cellous bone to which they referred. 

(Slide) The fourth slide is of the bones of the 
feet, which show the identical change in the 
cortex and narrowing of the medullary canal 
without increase in size and without change in 
the cancellous bone. 

(Slide) The fifth slide is of the bones of the 
forearm. They show narrowing of the medul- 
lary canal without external apposition of bone 
or increase in its volume. The other long bones, 
as far as we can make out, did not show such 
changes. 

CHAIRMAN SosMAN,. We will now call on Dr. 
Holmes to show his interesting slide presumably 
of the same condition. 

Dr. Georce W. Homes, Boston. I am 
showing this slide more for historical interest 
and diagnosis than anything else. This slide 
was sent to me by Dr. Howard Ruggles of San 
Francisco about 1916, with a request that I 
help him in any way I could in making’a diag- 
nosis. I had never seen anything like it and 
wasn’t able to give him any help, and our path- 
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ologist wasn’t able to give me anything, so I 
put it away inemy collection and it has been 
there every since. I think it must be one of the 
cases. I would like to have Dr. Vogt speak on 
it. 

Dr. Vocr. I think it is evidently without 
doubt a similar condition, because in the ery- 
throblastic anemia the changes are more 
marked than in any of the other two conditions, 
either congenital hemolytic icterus or sickle 
cell anemia. I would think this was a case of 
congenital anemia. 

Dr. Henry K. Pancoast, Philadelphia. Dr. 
Sosman, who asked me to discuss the paper, 
has loaned me a slide for diagrammatic de- 
monstration of three conditions, as follows: 

(1) Most of us have probably noted in the 
vertex of the skull of many normal individuals 
a peculiar striated appearance. ‘This faint 
striation extends through a// of the tables, but 
not beyond them. The exact cause is unknown. 

(2) In the condition that has just been dis- 
cussed you will find the striation extending 
through the outer table particularly and for a 
considerable distance beyond. 

(3) A third condition in which striation oc- 
curs in the tables of the skull and which is quite 
common, quite spectacular and with which we 
are all probably familiar is the so-called hyper- 
ostosis overlying meningioma and it is diagram- 
matically represented by a striation extending 
through a// tables and beyond. 

In a recent article, Kolodny has taken issue 
with some of the other authorities about this 
subject and has described the apea as 
a result of a stimulation through increased 
blood supply in the bone overlying the men- 
ingioma. He states that the solid hyperostosis 
first appears and the striation is a secondary 
change due to an invasion of the hyperostotic 
area by the meningioma cells. The meningioma 
cells have been found without any doubt by 
a number of observers, particularly by Cushing 
and Phemister. 

The hyperostosis was not mentioned in con- 
nection with the classifications of the brain 
tumors. There are two very interesting types 
of hyperostosis in er A 
—that which occurs in the vertex and that in 
the base of the skull. In the latter there is no 
striatipn as you See it in the vault, but it is a 
thickening of the bone which closely resembles 
In many cases the osteoma and no doubt has 
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been diagnosed as osteoma very frequently. So 


far as we have been able to determine, no one | 


has ever found meningioma cells in the hyper- 


ostosis of the base, with one exception. Quite ` 


recently Winckelman of Philadelphia has found 
a few cells in one basal hyperostosis. They are 
commonly found in the vault hyperostoses. 


There is one other peculiar appearance of the 
skull which SNe a hyperostosis about 


an encephalographic examination made and air 
did not enter the pathways of this region but a 
subsequent examination showed that air did, 
and the condition was thus proved to be extra- 
dural. Dr. Frazier has operated on one case of 
this kind and Dr. Towne told me he had op- 
erated on two cases. Both of them found that 
this peculiar appearance was bony and that it 
involved the inner table only. Sections have 
shown that it is bone and is not a tumor. It is 
apparently not due to injury. It may occur in 
families. Dr. Frazier had another case of three 
members in one generation with exactly the 
same appearance. 

Dr. R. R. Newe rt, San Francisco. I agree 
that calcification of the choroid plexus is not 
a very care Gaic T Goss eau ce clean 
in which one choroid plexus was displaced 
visibly downward by pressure of a cerebral 
tumor. One must be careful not to mislead a 
neurologist consultant by the discovery of cal- 
cification in the hemisphere. We have two cases 
of that which was not the disease from which 
the man was suffering. In one case we found a 
calcification as big as the end of my finger in 
the right occipital lobe and operation disclosed 
a glioma in the left frontal lobe. 

I have seen bone changes similar to fM¥se in 
the anemias which Dr. Vogt described in 
children, in a child suffering from lympfatic 
leucemia, with areas of bone asorption in the 
small bones of the hands andfeet. 

The disappearance of the Maya Indian was 
brought out in discussion. Perhaps such fam- 
ilial anemia has something to do with the Maya 
Indian. One geologist has brought out an in- 
teresting theory that the Maya Indian was 
practically shoved: off the point of the Yucatan 


\ > 
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Perinsula into the sea. On account of the geo- 


. logic structure of the country, the water supply 
_ which was in pools near the surface has dis- 


appeared progressively from the base toward 
the tip of the peninsula. There is also archeo- 
logical evidence that the Maya civilization 
moved from the base of the peninsula out to- 
ward the tip. This geologist offered as a theory 
then that the Maya Indian was crowded away 
slowly through generations by the disappear- 
ance of the water and he moved up the water 
as it appeared in front of him and was grad- 
ually pinched off by the disappearance* of the 
water supply. 

Dr. Jacos Vastine, Philadelphia. When 
Dr. Kinney and I first started this work in 1926 
with the advice of Dr. Sosman, in measuring 
skulls to determine the usual position occupied 
by the pineal, there was a misgiving in our 
minds as to whether there was too great a per- 
sonal equation entering into the measurements 
and whether this method used by us would be 
of value in hands other than our own. I was 
extremely gratified to see the close correspon- 
dence of the results of these other men with our 
results. They erased that objection from our 
minds and more firmly established the value of 
pineal displacement in the presence of intracra- 
nial lesions. Since making these examinations 
in 1926, I have been continuing to measure 
the skull cases coming under my attention 
and I still feel that the observations are the 
same as those made at that time. The displace- 
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ment is not always pathognomonic of intra- 
cranial lesions since it is occamonally seen in 
apparently normal skulls, but it certainly, com- 
bined with the clinical findings, is of some value. 


Dr. Diamonp (closing). The difficulties in 
separating the various splenomegalies with 
anemia that occur in childhood are well known. 
We have seen cases when, from the roent- 
gen changes in the bones, or the presence of 
many immature cells in the blood smears, the 
diagnosis of leucemia has been made. In such 
cases, more careful consideration of the charac- 
ter of these blood changes, and the understand- 
ing of the bone changes discussed in this paper, 
has permitted us to make the diagnosis of a 
congenital anemia, of the erythroblastic, hemo- 
lytic, or sickle-cell type. Further clinical ob- 
servation has always proved this to be correct. 


Dr. Vocr (closing). I was very much in- 
terested in the adult case of sickle-cell anemia 
that Dr. Moore showed. Our experience with 
congenital anemias is limited to children, but 
in them we are unable to detect any difference 
in the skeletal changes except as to degree. 


Regarding leucemias, I think the bones 
might show similar changes if the patients lived 
long enough. Leucemia in childhood is usually 
quite rapidly fatal. Then too since the white 
cell elements of the marrow are particularly 
involved the changes should not be so striking 
as in the congenital anemias, where the abund- 
ant red cell elements become hyperplastic. 
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VISUALIZATION OF THE INFUNDIBULUM AND , 
° THE PITUITARY GLAN D* 
CASE REPORT É 
By CHARLES WADSWORTH SCHWARTZ, M.D., and CORNELIUS GYSBERT DYKE, M.D. 


NEW YORK CITY 


E BELIEVE that the pituitary gland 
and its pedicle can actually be visual- 
ized by ventriculography. Of course we 
realize that the structure and relationship 
of the normal brain and ventricles does 
not allow for this visualization. In order 
that the pituitary gland and its pedicle may 
be demonstrated, a high degree of internal 
hydrocephalus must be present with result- 
ant dilatation and distortion of the third 
ventricle. We present the following case to 
demonstrate the structures under discus- 
sion: 
CASE REPORT 
Pain in the right side of the face and nape of 
the neck. Deafness in the right ear. Suboccip- 
ital craniotomy. Adhesive arachnotditis disclosed. 


August 6, 1929. Admission (N. Y. N. I. 
Hospital No. B18794M) of May M., a single, 
American female, aged twenty-seven, with the 
presumptive diagnosis of intracranial tumor. 

Anamnesis. (Principal recorder Dr. E. 
Chesher.) The patient had meningitis at six 
years of age, following which she has had severe 
headaches every other day which are relieved 
by aspirin. She is deaf in her right ear and has 
had attacks of pain in the right side of her face 
for the past four months. These attacks occur 
three to five times per day and consist first of a 
crawling sensation followed by numbness and 
this is followed by severe pain in the right side 
of the face. These attacks last about ten min- 
utes, and from these she can obtain no relief. 

Examination revealed a well-developed and 
well-nourished female who appeared to be quite 
neurotic. She was deaf in the right ear. In ad- 
dition there was a hypesthesia of the right cor- 
nea and diminished sensation of the right side 
of the face to cotton and pin prick. No thermal 
changes. There was 2 diopters choking in the 
right eye and 1 diopter in the left eye. The 
visual, fields were concentrically contracted. 
She was discharged unimproved, Aug. 26, 1929. 


She was readmitted to the hospital on Nov- 
ember 7, 192g, at which time her complaints 
and physical findings were practically similar 
to those on her previous admission. Encephal- 
ography was performed on November 12, 1929. 
This showed most of the air to be collected at 
the cisterna magna, and only a very small a- 
mount was present over the cortex. This was 
apparently normally distributed. Ventriculog- 
raphy on November 22, 1929, revealed mark- 





Fic. 1. Showing the infundibulum and the superior 
portion of the pituitary gland. In addition one 
can readily discern the anterior, middle and pos- 
terior commisures and also the anterior portion 
of the dilated aqueduct of Sylvius. 


edly dilated but symmetrical ventricles. The 
third ventricle was greatly dilated af ap- 
peared to be prolapsed about the infundibulum 
and the pituitary gland (Fig. 1). The PPazier 
method of ventriculography was used. 

On December 2, 1929, æ cerebellar crani- 
otomy was performed and a chronic adhesive 
arachnoiditis was found. The patient had a 
rather prolonged and stormy convalescence and 
was discharged from the hospital on January29, 
1930. At this time she had no headaches or pain 


* From the Department of Roentgenology, New York Neurological Institute (Unit of the Medical Center), New York City. 
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in the face and the papilledema had disap- 
_ peared. She was seen in the Surgical Follow-up 
Clinic on February 8, 1930, at which time she 
complained of considerable gastric distress, but 
no mention of the headaches or pain in the 
face was made by the patient. Examination of 
the decompression showed it to be soft and the 
choking of the discs was less than 1 diopter. 
Discussion. In order to explain this con- 
dition we visited the Department of Pathol- 
ogy of the Presbyterian Hospital of New 
York, and reviewed several of Dr. Wilder 
Penfield’s protocols and we wish to quote 
from two of them as follows: 
~ “The third ventricle is much dilated and 
its floor is thinned out like a membrane. 
It pushes downward so as to be 2 or 3 cm. 
across in the infundibulum.”* In another 
case he states, “The third ventricle is” 
greatly dilated and its floor, which extends 
down into the sella, is about 5 mm. in 
thickness.” t We have recently been able to 
observe, in one of our own cases which 
came to autopsy, a third ventricle which 
was markedly dilated and its floor was 
only o.4 mm. in thickness. The floor of 
the third ventricle had been displaced into 
the sella turcica and the pituitary gland 
in this case was flattened. 


* Autopsy 9743-N-2042. 
Autopsy 97838. 
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For these reasons we feel that it 1s pos- 
sible for the infundibulum afd the pituit- 
ary gland in part, to be visualized. This 
comes about when the floor of the third 
ventricle is membranous-like in thickness 
and is pushed downward around the in- 
fundibulum and hypophysis. In other 
words, there is a reduplication of the tuber 
cinereum around the infundibulum and 
the superior portion of the pituitary gland, 
so that we actually see the infundibulum, 
the reduplicated tuber cinereum and the 
superior portion of the pituitary gland 
itself. 

Our ideas as to the anatomical arrange- 
ment which permits of the visualization of 
the infundibulum and pituitary gland are 
shown in the sketches (Figs. 2 and 3.) 


CONCLUSIONS 


The infundibulum of the pituitary gland 
may be demonstrated by ventriculography. 

The superior portion of the pituitary 
gland may be visualized by ventriculog- 
raphy. 

These structures become visible only 
when the changes described above have 
occurred.* 


*We wish to express our appreciation to Dr. James W. 
Jobling for the privilege of using the protocols of the cases referred 
to above. 
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Fic. 2. Lateral view, showing the normal relation- Fic. 3. Lateral view, showing the abnormal re- 


ship of the third ventricle to the infundibulum 
and the pituitary gland. 


lationship of the third ventricle when dilated, to 
the infundibulum and the pituitary gland. 
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IMPROYED TECHNIQUE FOR THE USE OF HIGHLY 
FILTERED GAMMA RAYS IN THE TREAT- 
MENT OF CANCER OF THE MOUTH* 


By GEORGE E. PFAHLER, M.D. 


PHILADELPHIA, 


T WAS my privilege to present this 

subject first before the International 
Conference on Cancer held in London, 
July, 16-20, 1928, by invitation of the 
British Empire Cancer Campaign. Since 
then I have learned that a similar tech- 
nique is being used in some of the mouth 
cases at the Radiumhemmet! in Stock- 
holm, and at the Radium Institute in 
Paris. I have been using this technique 
for about four years, and it is only during 
this time that I have become enthusiastic 
over the treatment of cancer of the 
mouth. The improvement in results, and 
the almost complete absence of damage to 
the normal tissues is gratifying to both 
the patient and the radiologist. I feel 
certain that these results will instill hope 
in both physicians and patients and will 
lead to earlier treatment and corre- 
spondingly better results. 

By highly filtered gamma rays, I mean 
the use of a filter equivalent to 3 or 4 
mm. of lead. This will eliminate entirely 
the alpha and beta rays and about 25 
per cent of the gamma rays. The relative 
filtration values of the various metals 
were given to me many years ago by the 
late Dr. Viol, of the Pittsburgh Radium 
Chemical Company, but are again quoted 
by Thoraeus,°* from Meyer and Schweidler, 
“Radivaktivitat”’ as follows: 


Al a4 Cu 8.9 
Zn Ti Ag 10.5 
Steel ae; Pb a 
Brass 8.4 Au 19.3 
Ni 8.8 Pt 21.4 


Thoraeus also gives the relative filter 
value of lead in eliminating the softer 
gamma rays as follows: 


PENNSYLVANIA 


Pb equivalent 1 mm. =0.90 i.e. 10% absorbed 
Pb equivalent 2 mm. =0.82 i.e. 18% absorbed 
Pb equivalent 3 mm. =0.75 i.e. 25% absorbed 


We, cannot, of course, remake all of 
our equipment, but much of it can be 
adapted if the principles and the relative 
values are kept in mind. For external 
packs, which are used at 4 or § cm. dis- 
tance, we distribute radium needles con- 


„tained in 3 mm. brass, or placed upon lead 


sufficient to build up the filter value. For 
use within the mouth, platinum or gold 
is more practical because less bulky, and 
will permit better control of the secondary 
radiation by means of one or more milli- 
meters of rubber. For treatment within 
the mouth it is advisable to use as great 
a distance as is practical according to the 
location of the cancer, and then regulate 
the time according to the amount of 
radium, the distance, the filtration and the 
results that are to be produced. Since 
no two cancers are alike, the greater the 
experience, the better the judgment, and 
the greater the skill and fundamental 
knowledge of the principles of radiology, 
the better should be the results. 


This improved technique is based upon 
two fundamental principles laid down by 
Regaud.* He recommends that their radia- 
tion be prolonged so as to destroy all of 
the cancer cells in the process of Rion, 
and says: “‘It is useless to expect to kill 
all of the cells of a squamous cell cancer; 
it is sufficient to kill thé mother cells; 
the others which form® practically the 
whole mass, disappear gradually by trans- 
formation and resorption.” His idea, there- 
fore, is that a moderate amount of radia- 
tion continued over a considerable time 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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Fic. 1. A. Mr. F. P., aged forty-three, referred by Dr. S. I. Darnell, on Sept. 26, 1927, with carcinoma in 
the floor of the mouth involving the anterior twé-thirds of the right inferior maxillary bone, making a 
tumor tissue mass 5 cm. in length, and 3 cm. in diameter, involving the floor of the mouth and extending 
out onto the cheek. It had been destroyed three months previously by electrocoagulation. No radiation 
treatment given. Prompt recurrence. B. Shows the same case entirely healed, June 7, 1928. Still well 
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is better than a great amount of radiation 
given ina short time. His second princi- 
ple is indicated by the following: “As the 
radiation becomes more penetrating, the 
diffuse necrotizing effects diminish, then 
practically disappear, and finally only the 
selective effects*remain which are mani- 
fested in the most radiosensitive cells, 
which are the cancer cells in the process 
of division.” So far as I am aware, I was 
the first to have carried these two princi- 
ples to such a high degree, namely, the 
filtration of the rays from radium through 
the equivalent of 3 or 4 mm. of lead and 
the prolongation of the effect during a 
period of three or four weeks. In this way 
one gso combines the principle of the 
“saturation method” by keeping the irra- 
diati@n up to the limit of normal tissue 
toleration for g considerable time. 


GENERAL TECHNIQUE 


For general surface applications, as a 
rule, we use the beeswax and hard wood 
powder compound which was developed 
at the Radium Institute in Paris, by Es- 
querra, Monod, and Richard.? We use 


1 pound beeswax, 1 pound paraffin and 2 
ounces hard wood powder. As a rule a 
thickness of I to 2 cm. is sufficient and the 
additional thickness is made up by felt. 
This material is melted and molded into 
plaques 15X33 cm. and 1 and 2 cm. in 
thickness. For use, this wax is softened 
in hot water and then molded to the part 
to be treated, and fixed by dipping in 
cold water. It is then built up to the desired 
thickness of 4 to § cm., by means of felt 
(or by blocks of cork as used at the Radium 
Institute). The radium is distributed 
over the surface in 5 mg. or 10 mg. units, 
according to the location of the disease 
and the effects to be produced. We usually 
use from 100 to 300 mg. on these packs. 
The surface is then covered with adhesive 
plaster, having the sticky surface outward. 
The radium units are then placed as desired 
and held in place by strips of adhesive 
plaster. The adhesive plaster is softened 
and removed, when desired, by means of 
carbon tetrachloride. 

The wax mold permits the preparation 
of the radium packs for treatment of 
mouth cases with the least amount of 
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Fic. 2. A. Shows the carcinoma involving and having destroyed the bone down to the level of the inferior 
dental canal. The dotted outline and arrows indicate the involvement of the soft tissues. B. Shows the 
defect remaining in the bone, but the bone is healthy twenty-one months after the definite involvement by 


carcinoma. 


exposure to the technician; they can be 
quickly applied and thus reduce exposure 
of the radiologist; and they are molded 
to the part, which assures their remaining 
in place and that the radium will always 
be kept at a constant distance. The packs 
are held in place by bandages and adhesive 
plaster. The packs have a disadvantage 
of being rather heavy. The weight can 
be reduced by using gold or platinum for 
filtration instead of brass or lead, but 
that increases the cost. Whenever it is 
practical we use felt alone and omit the 
wax, which also reduces the weight, but 
is only dependable when rather small, 
and flat surface packs are needed. Gener- 
ally, we apply the radium to both sides 
because of the great tendency for mouth 
cancer (even cancer of the cheek) to spread 
to the opposite side. We usually use from 
150 to 200 mg. to the affected side and ṣo 
to 100 mg. to the opposite side, arranging 
it so that on the affected side the cross- 
fire effect will be greatest in the diseased 
area, and on the opposite side we center 
upon the most likely region of lymphatic 
extension. By means of these packs, we 
commonly use from 20,000 to 50,000 
mg-hr. of surface irradiation. We have 
found that in this way we can give as our 
limit about 24,000 mg-hr. within two weeks 


a 

and probably 36,000 mg-hr. within four 
weeks. We plan to give the radium treat- 
ment in about three or four weeks. During 
this period we give from 1000 to 3000 
mg-hr. on the inside of the mouth and we 
interpose these local treatments between 
the radium pack periods, so that treat- 
ment is given nearly every day. 

For application inside the mouth one must 
improvise appliances continually, so ar- 
ranged that they will direct the radiation 
to the best advantage into the diseased 
tissue and at the same time protect the 
healthy tissue. For this purpose we use 
curved tubes to hold capsules against the 
pharynx, tonsil, and posterior surface of 
the tongue. At times a tonsil clamp can 
be used. Lead of } inch thickness can be 
bent into the form of clasps, as recom- 
mended by Grier, to hold the radium in 
place, or dental compound may be used 
to make molds. Skill in making “¥wese 
applications is an important factor in 
the ultimate success. In all instances, the 
radium capsules and metaf holders used 
inside the mouth must be protected by rub- 
ber, or damage will be done by secondary 
radiation from the metal. 

Our best results have been obtained by 
surface application on the inside as well 
as outside, but when the disease is of long 


636 

dueation or when xthere have been previous 
treatments and scar tissue formation, the 
induration does not always disappear, 
and one cannot be satisfied until it has 





Shows the absence of any damaging skin 

The patient has had 23,000 mg-hr. of 
radiation externally, and 2,045 mg-hr. inside the 
mouth. This illustrates the value of the highly 
filtered gamma rays in the treatment of this 
disease, and recovery without damage to the 
tissues and with the preservation of the bone. 


Fre. 3. 
effects. 


disappeared. After preliminary irradiation 
we sometimes remove these areas by the 
knife, by electrothermic methods, or we 
insert radium needles. When we use nee- 
dles we prefer platinum-iridium of a filter 
value equivalent to 1 mm. lead, and 10 mg. 

Under these circumstances we usually 
leave the needles in place from three to 
a Even then at times we get 
trofblesome necrosis. We make it a rule 
to apply surface applications, at least by 
packs, within a week after the needling, 
because of the qssociated congestion which 
followed needling, which may favor growth 
by increasing the blood supply to cancer 
cells. 

When electrocoagulation is used, there 
is troublesome sloughing which gives much 
distress and annoying odors to the patient 
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and the family. In the past, electrocoagula- 
tion, when associated with eoentgen treat- 
ment, was an improvement over surgery 
alone, but now I am using it less and less 
in the mouth. Even with these massive 
treatments, by radium alone we have had 
no permanent damage to the skin or mu- 
cous membrane. There is usually scar 
tissue at the site of the lesion, and very 
rarely telangiectasis is noted. In some men 
there has been a return of the beard. There 
is always a temporary alopecia over the 
bearded area, and generally there 1s a 
temporary alopecia in the temporal regions. 
This latter condition we now try to prevent 
by protecting with 4 inch (3 mm.) lead 
covered with 2 mm. rubber. We do not 
extend the radium above the zygoma, but 
unless prevented as directed the distant 
irradiation will produce a temporary alope- 
cia extending about 7 to 8 cm. upward 
over the temporal region. 


THE ADVANTAGES OF PURE GAMMA 
IRRADIATION 


1. It is painless at the time of applica- 
tion, though it causes soreness and swelling 
in the mouth at the height of the radia- 
tion effect. 

2. It requires no anesthetic. 

3. It does not require hospitalization. 

4. It produces no mutilation. 

5. It usually produces no constitutional 
symptoms. 

6. The skin effects, when carefully 
managed as directed above, are of no con- 
sequence. 

7. In tongue cases, the function of the 
tongue is preserved. 

8. It usually causes the disappearance 
of metastatic lymph nodes. When these 
are sluggish, we sometimes insert radium 
needles into the lymph nodes. If the glands 
break down they are removed surgically. 


THE DISADVANTAGES OF PURE 
GAMMA IRRADIATION 
1. It is exceedingly expensive, because 
one is using only a small portion of the 
total radiation. 
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2. It is not very practical to hire radium 
because one must pay while it is in transit. 

3. A considerable quantity of radium 
must be available if one is treating a 
number of patients, and anyone who treats 
only a few patients generally lacks experi- 
ence. 

4. It interferes with the occupation of 
the patient during a period of at least a 
month. 

5. It requires the constant or daily super- 
vision of an experienced radiologist and 
cannot be turned over to technicians. 

6. It requires the constant cooperation 
of the patient, which may be difficult to 
obtain. 

7. The prolonged treatment which is 
necessary may be interrupted by ignorant 
patients, who do not appreciate the seri- 
ousness of the disease, or who consider 
themselves well prematurely. 

8. The greatest possible precautions 
for self-protection must be taken by the 
radiologist and the technician because of 
the large amounts of radium which must 
be used. 


ASSOCIATED TREATMENT 


All patients with cancer of the mouth 
should have the following associated treat- 
ment: 

1. A roentgen examination should be 
made of all of the teeth, and of the alveolar 
processes. 

2. All diseased teeth should be removed, 
either at the beginning or as soon as sufh- 
cient radiation has been given to devitalize 
the cancer cells so that they will not be 
extended by the traumatism. 

3. The mouth should be cleansed and 
kept clean. This will require much care 
and gentleness. 

4. A complete blood count should be 
made at the beginning, and repeated from 
time to time during the treatment. If 
the patient is anemic, appropriate treat- 
ment must be instituted. 

5. A Wassermann test should be made 
in most cases, for a large percentage of 
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mouth cancers develop upon old syphi- 
litic lesions. Therefore,#he presence of*a 
positive Wassermann test does not elim- 
inate the diagnosis of cancer and should 
not delay the treatment. Likewise, a 
microscopical diagnosis of cancer does not 
eliminate the possibility of associated 
syphilis. Both a microscopical diagnosis 
and a Wassermann test afe usually advis- 
able in each case. 

6. When a section is taken for micro- 
scopical examination, radiation treatment 
should be used either before or immediately 
afterward and should be continued until 
the lesion is proved not to be cancer, or 
until sufficient radiation has been used to 
cure the cancer. The fact that one consid- 
ers a section necessary shows that cancer 
i8 a possibility. Under such management, 
with immediate associated irradiation, 
I have never seen any bad effects from tak- 
ing a section. 

7. The nourishment of the patients 
must be carefully provided for, otherwise 
they are likely to avoid food and lower 
their vitality. 


RESULTS OF THIS TREATMENT 


We have been using these methods less 
than four years and until’the past eight 
months only in my private clinic. Recently, 
due to the generous gift from Col. Louis 
J. Kolb, I have been able to extend these 
methods at the Graduate Hospital. We 
have treated 94 cases by this method in 
private practice and 13 at the Graduate 
Hospital. Of the 94 patients treated at 
my private institute 50, or approximately 
60 percent, are either free from symptoms 
or are expected to recover, while or 
about 40 per cent, are either dead or are 
expected to die. This is of no vwelue 
whatever as statistical matesial, but after 
working with cancer of the mouth rather 
extensively for thirty-one years, I feel 
justified in recommending this technique. 
Previous to its use I had never seen carci- 
noma of bone disappear as the result of 
irradiation. 


Quick? recently stated: “I have never 
sæn squamous &il carcinoma secondary 
in the jaw bones controlled by radiation, 
except by resorting to the caustic effects 
of radiation.” I have seen 6 cases in my 
own practice and 3 demonstrated by Dr. 
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Gendreau at the Radium Institute in 
Montreal, in which such extensions were 
healed by surface irradiafion. Therefore 
we have increased power by this tech- 
nique.* 


* For discussion, see page 653. 
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RADIUM TREATMENT OF EPUL]}* . 


By ALBERT SOILAND, M.D., and WILLIAM E. COSTOLOW, M.D. 


LOS ANGELES, CALIFORNIA 


r IS not without a certain degree of hesi- 
tancy that we assume to present so sim- 
ple a topic as that of epulis. There is a 
fundamental reason, however, in that we 
believe the condition to be of sufficient 
importance to stress, because we have 
known it to be mistaken for a more serious 
lesion and often subjected to ineffectual or 
unnecessarily severe treatment. 

Undoubtedly, many of the early cases 
of epulis fall into the hands of intelligent 
dentists who may successfully destroy 
them by cauterization methods before they 
reach the stage of cell organization and 
develop neoplastic tendencies. Those who 
have come to us for advice have stated that 
the condition is practically painless and 
the reason for their visit is that the growth, 
because of increased size, causes uncomfort- 
able pressure symptoms or crowds the 
gum sufficiently to produce malalignment 
of the teeth, thus interfering with comfort- 
able mastication. When this stage has 
been reached, local cauterization or local 
surgery usually fails to effect more than 
temporary relief. 

There has been a difference of opinion 
among clinicians as to the pathological 
status of epulis. We ourselves, from a clini- 
cal standpoint, have never considered it 
malignant but believe it to be a low-grade 
neoplastic type of growth with giant cell 
tumor characteristics. One of our early 
patients, seen five or six years ago, came to 
us after a recurrence of an epulis and sub- 
mitted two pathological reports for inspec- 
tion. One pathologist named the growth 
removed “round cell sarcoma,” and the 
other “giant cell sarcoma.” The recurrence 
was quickly eliminated by radium and 
there has been no evidence of the growth 
since that time. 

The. name “epulis?” is applied to the 
peculiar growth which generally appears 


as a red, pedunculated mass, growing from 
the alveolar process of the jaw, usually 
underneath the canine, bicuspid, or incisor 
teeth. Itis covered with the mucous mem- 
brane of the mouth and is composed of 
fibrous tissue and giant cells. It is thought 
to develop from the periosteum in connec- 
tion wjth the root of a decayed tooth 
(Adami) and appears as a periosteal giant 
cell tumor of the alveolus. At times the 
growth also appears around healthy teeth. 
The origin of the giant cells in epulis is a 
subject of much discussion, as pointed out 
hy Ewing in his book on “Neoplastic Dis- 
ease.” Mallory holds that the giant cells of 
epulis are transformed wandering endothe- 
lial leucocytes and do not belong to the 
tumor process. Some believe that the giant 
cells are hypertrophied bone cells set free by 
absorption of bone matrix, while others 
think they are derived from modified 
endothelium, and have been classed with 
the angioblastic sarcomas. 

In the cases of epulis which we have 
observed clinically there has been no evi- 
dence of metastasis. The response to irra- 
diation has been complete in every instance 
although more rapid in some than in others. 
The tumors which responded more slowly 
were apparently of the fibrous type of epu- 
lis with few giant cells. The more vascular 
type was encountered in the majority of 
the cases. Seldom in the field of medicine 
do we meet with a condition where the 
response to treatment appears to be 100 
per cent, but epulis seems to be one of Wese 
conditions. This growth is not infrequently 
seen in the oral cavity and is usually said 
to be a disease of childhood ¢ or early adult 
life. However, the majorit¥ of the 13 cases 
which we have observed were past forty 
years of age. 

Epulis was treated by means of surgical 
excision before the advent of radium. In 
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<The following gis a brief review of the 9 cases which we have observed for more 
than two and one-half years, all of which are apparently entirely welle 
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Description of Lesion 





Rough, elevated, red area 
o.ç cm. wide between upper 
rt. incisor and canine teeth. 
(Recurred after surgical re- 
moval.) 





2 cm. wide mass, elevated 
and ulcerated, between up- 
per incisor teeth. (Removed 
surgically 3 times previ- 
ously.) 





Firm, bleeding mass I x 3 
cm. in floor of mouth, con- 
nected with right lower 
gum. 





Red, elevated papule be- 
tween upper incisor teeth, 
I cm. wide. 





Red, protruding mass 
I x 2cm. in size between in- 
cisor and canine teeth left 
upper jaw. (Recurrence 
after surgical removal 3 
months ago.) 





Elevated mass 2 cm. wide 
beneath upper right canine 
tooth. 

e 


Technique of Treatment 


Radium 50 mg., 0.5 mm. 
silver, I mm. brass and 2 
mm. rubber filter, applied 
against lesion § hours. 


Radium 50 mg., 0.5 mm. 
silver, 1 mm. brass and I 
mm. rubber filter, applied 
against lesion 3 hours. 





Ish treatment: Two 7.5 
mg-el. needles, filtered by 
0.1 mm. platinum-iridium 
(30%), plunged in lesion for 
3 hours. 

2d treatment: 1 month 
later 50 mg. radium, 0.5 mm. 
silver, I mm. brass and I 
mm. rubber filter, applied 
against remainder 3 hours. 

3d treatment: 6 weeks later 
same dose as above applied. 





Radium, 50 mg., 0.5 mm. 
silver and 2 mm. rubber fil- 
ter, applied 3 hours. 





One glass radon ampule 
containing 0.5 mc. inserted 
in center of lesion. 





Ist treatment: Two 7.5 
mg-el. needles filtered by 
0.15 mm. platinum-iridium 
(30%), plunged in lesion for 
3 hours. 

2d treatment: 6 months 
later—still about half of orig- 
inal mass remaining which 
had started to grow again. 
One 0.5 mc. radon glass am- 
pule injected. 


Time Elapsed 
Since Treatment 


3 years, 
I month. 


2 years, 


10 months 


2 years, 
8 months 


4 years, 
4 months. 


3 years, 
6 months. 


5 years, 
4 months. 





Result of 
Treatment 


Lesion dis- 
appeared. 

No recur- 
rence. 


Lesion dis- 
appeared. 

No recur- 
rence. 


Lesion dis- 
appeared. 

No recur- 
rence. 


Lesion dis- 
appeared. 

No recur- 
rence. 


Lesion dis- 
appeared. 

No recur- 
rence. 


Lesion dis- 
appeared. 

No recur- 
rence. 
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e å 
Case | Age Description of Lesion Technique of Treatment ee lapsed Result of 
ince Treatment| Treatment | 
Mass 2 x 2 cm. in size at- Ist treatment: Two 7.5 4 years, Lesion dis- 
tached underneath upper | mg-el. needles filtered by 4 months. | appeared. 
VII 25 | incisor teeth. (Removed | 0.15 mm. platinum-iridium No recur- 
surgically once.) (30%), plunged in lesion for rence. 
4 hours, 1§ minutes. g 
2d treatment: 3 months 
later—one 50 mg. radium 
tube, 0.5 mm. silver and 2 å > 
mm. rubber filter, applied to 
lesion 24 hours. 
Irregular red mass 2 x 2.5 Ist treatment: Two 7.5 6 years, Lesion dis- 
cm. in size attached to up- | mg-el. needles filtered by 10 months. | appeared. 
VIII 47 per right alveolar margin | 0.15 mm. platinum-iridium No recur- 
underneath incisor and ca- | (30%), plunged into growth rence. 
nine teeth. (Recurred after | for 5 hours. 
surgical removal.) 2d treatment: Above pro- 
cedure repeated in 3 weeks. 
3d treatment: Same dosage 
applied 6 weeks later. Tu- 
mor mass was gradually re- 
ducing in size. 
Red, spongy mass be- | Radium şo mg., 0.5 mm. 7 years, Lesion dis- 
IX zo | tween right upper Ist and | silver and 1 mm. rubber filter 4 months. | appeared. 
2d molars, 2 cm. wide. (Re- | applied against lesion 2% No recur- 
curred after surgical re- | hours. rence. 


moval.) 





the surgical treatment it was usually neces- 
sary to remove one or two teeth in order 
that the alveolar margin of the jaw could 
be removed. Such extensive surgical pro- 
cedures frequently left deformities, espe- 
cially in children. Very often oral surgeons 
would perform quite extensive operations 
for this simple condition, only to meet with 
recurrences later. In our series of 13 cases, 
7 were recurrent after surgical removal. 
Some of these patients had been advised, 
after the recurrence appeared, to have radi- 
cal operations with removal of teeth and 
extensive cauterization. 

Of the 13 cases of this condition which 
we have treated, 2 are still under treatment 
and responding in the same satisfactory 
manner. Two other cases, recently treated, 
are apparently entirely well, one for four 
months and the other for six months. In 


both of these cases there was a complete 
disappearance of the growth after a single 
application of two 7.5 mg-el. needles, fil- 
tered by 0.15 mm. platinum iridium (30 
per cent) for three and five hours respec- 
tively. The time elapsed since the treat- 
ment in the other 9 cases varies from two 
years and eight months to seven years and 
four months, and all are entirely free from 
recurrence at the present time. Two are 
well over two and one-half years, 2% aver 
three years, 2 over four years, and aover 
five years. These cases will be reported in 
detail. Even the shortest pefiod of elapsed 
time of two years and eight months is con- 
siderably longer than the average time of 
recurrence of a growth of this type. 

After considering the technique of treat- 
ment in the cases of this series, it would 
seem that results were good regardless of 
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the particular teaynique used, as it varied 
in practically all of the cases. However, 
we believe that if it is possible to plunge 
two small needles (sach as the 7.5 mg-el. 
needles filtered by 0.15 mm. platinum irid- 
jum (30 per cent) used in most of our 
cases) into the center of the tumor and 
follow this by a*small dose of heavily fil- 
tered radium to the base of the lesion later, 
if necessary, good results may be obtained 
without fear of any tissue damage. A small 
dose should be used first and will probably 


= suffice in most cases. By using the small 


platinum needles, sufficient dosage may be 
given in a short time and an accurate dis- 
tribution of dosage obtained. In some of 
our cases there was a rapid shrinkage and 
almost entire disappearance of the mags 
after three or four days. It is usually not 
necessary to use even local anesthesia, as 
small needles may be inserted into the soft 
growth with practically no discomfort. In 
our cases there has been very little discom- 
fort following the treatment. 

The amount of radiation necessary to 
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destroy an epulis is not sufficient to produce 
damage to the surroundirfg tissues if the 
radium is properly applied. By using small 
doses and combining the interstitial and 
heavily filtered surface applications, which 
we have just mentioned, we believe it is 
possible to successfully treat these growths 
without any fear of injury to the gums or 
teeth. We have not seen the slightest evi- 
dence of later irradiation changes or dam- 
age to the tissues in any of the epulis 
cases treated and observed over a period of 
years. 


SUMMARY 


1. Radium seems specific in the destruc- 
tion of epulis. 

2. Removal of teeth and extensive surgi- 
cal destruction are unnecessary. 

3. The technique of the radium applica- 
tion is simple and the treatment is success- 
ful in dosages which will not damage the 
teeth or gums.* 


*For discussion see page 653. 
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RADIUM IN THE TREATMENT OF TWMORS ' 
OF THE TONSIL* 


By G. ALLEN ROBINSON, M.D. j 


NEW YORK CITY 


TaS paper is a brief report on the use 
of radium in 33 malignant new growths 
of the faucial tonsil. Twenty-seven were 
in males and 6 in females. The ages ranged 
from twenty-two to seventy-three years. 
There were 9 between the ages of forty and 
fifty, 10 between fifty and sixty, 11 be- 
tween sixty and seventy and 2 between 
seventy and eighty years. There were 3 
males and 3 females in the sarcoma group 
further classified as follows: 3 lymphosar- 
coma, 2 fibrosarcoma, and 1 perithelioma. 
A brief report of each case follows. 


Case 1. Mrs. A. C., aged fifty-three, referred 
by Dr. Skinner, July 6, 1922, for treatment of a 
primary fibrosarcoma of the right tonsil as re- 
vealed by microscopical examination, grade 1. 
There were no enlarged glands in the neck. 
Platinum radium needles amounting to 200 mg- 
hr. were inserted into the primary tumor anda 
total irradiation of 20,000 mg-hr. externally 
was given. The primary lesion is replaced by a 
smooth soft scar. The patient is well seven 
years after initial treatment. 

Case 11. Mrs. L. C., aged forty-nine, referred 
by Dr. E. Ross Faulkner, March 19, 1925, for 
treatment of tumor masses involving the pos- 
terior pillar of the left tonsil and lateral wall of 
pharynx. Two distinct hard tumor masses each 
4X3X2 cm. were present. There was no ulcera- 
tion or enlarged lymph nodes of the neck. A 
clinical diagnosis of fibrosarcoma was made. 
Ten glass implants 0.5 mc. each were inserted 
into the tumor area. Eight weeks later the 
masses had sloughed away. The condition has 
remained healed for more than four years. The 
lymph nodes in the neck although not palpable 
were irradiated. 

Case 1. Mr. W. K.,aged fifty-seven, referred 
by Dr. R. H. Fowler, September 1,1924. Exami- 
nation revealed a large tumor mass in the region 
of the left tonsil which had existed for about 
six months. A diagnosis of lymphosarcoma was 
made (grade 4). Seven 10 mg. radium needles 
were inserted into the mass for fifteen hours 
and 10,000 mg-hr. at 3cm. distance was applied 


in divided doses to the left side of the neck. The 
local lesion disappeared twe months after the 
initial treatment. The patient gained 15 pounds 
in weight and was apparently well for one year. 
He then started to lose weight and developed 
a cough and died six months later with metas- 
tasis to the chest. The roentgen examination 
of the lungs showed many dense rounded areas 
varying from the size of a pea to that of an 
orange. 


Case 1v. Mrs. B. G., aged forty-one, referred 
by Dr. J. G. Dwyer, July 14, 1926, because of a 
frm hard non-ulcerated tumor mass in the left 
tonsil 6X43 cm. The condition began gradu- 
ally several months before and when first seen 
by me she had considerable difficulty in swal- 
lowing and in talking. Two enlarged lymph 
nodes were made out at the angle of the jaw. A 
clinical diagnosis of lymphosarcoma was made. 
Only external radium treatments have been 
given in this case at 3 and 5 cm. distance 
amounting to 24,000 mg-hr. The metastatic 
nodes in left neck have disappeared and the pri- 
mary lesion is one-third the original size. The 
patient is now clinically well*three years after 
the first treatment. i 


Case v. Mr. N., aged forty-five, referred by 
Dr. Henry M. Scheer, June 22, 1928, for radium 
treatment to lymph nodes of the neck. A few 
months before several large nodes appeared in 
left side of neck. An excision was made, and 
examination by Dr. Douglas Symmers showed 
the presence of a malignant tumor of the 
perithelioma type, the cells of which are ar- 
ranged around blood vessels and springing, 
according to one view, from the pervagr 
lymph spaces and hence regarded as a peri 
ial endothelioma, and, according to Mother 
view, from the connective tissae of the blood 
vessels and hence regarded ag a perithelial sar- 
coma. Microscopic examination of the accom- 
panying lymph node, bearing the same serial 
number shows a simple hyperplastic lympha- 
denitis with no signs of metastasis. The tonsils 
were not enlarged but the left tonsil contained 
a definite hard nodule 1 cm. in diameter and 
was considered the primary lesion. Three 1 
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me. gold implants gre inserted into the tonsil 
neoplasm and 10,0068 mg-hr. radium has been 
applied to the neck. The primary tumor has 
disappeared and also the infiltration in the left 
side of the neck. 


Case vi. Mr. J. P., aged twenty-two, was re- 
ferred by Dr. E. C. Kern, June 8, 1928. A large 
tumor mass involved the left tonsil so that a 
tracheotomy was necessary in order to relieve 
the obstruction to breathing. There was no 
ulceration of the primary growth and no en- 
larged lymph nodes. The condition has existed 
for about three months. A clinical diagnosis of 
lymphosarcoma of the tonsil was made. Ten 
1.0 mc. gold implants were inserted into the 
tumor mass and six treatments amounting to 
14,000 mg-hr. of gamma radiation was given 
at 3 cm. distance to the left side of the neck. 
The tracheotomy tube was removed two weeks 
after the initial treatment and no evidence of 
the tumor can be made out one year later. 


In summarizing the sarcoma group we 
find 2 patients well for five years, 1 for 
three years, 2 for one year and 1 dead with 
a metastasis to the lungs one and one-half 
years after the initial treatment. 

In the epidermoid carcinoma group of 27 
cases there were only 3 females. Brief case 
reports of these cases are as follows: 


Case vir. Mr.A. C., aged fifty-nine, referred 
by Dr. Thomas J. Harris, August 10, 1922. The 
chief complaints were sore throat, painful swal- 
lowing and loss of weight over a period of six 
months. Examination revealed an irregular, 
ulcerated, moth-eaten appearance of the entire 
right tonsil. There were no enlarged lymph 
nodes. The pathological report showed squa- 
mous cell carcinoma (grade 1). Platinum ra- 
dium needles were inserted into the primary 
growth for 200 mg-hr. External irradiation was 

] to the right neck. He has remained well 
nearlygseven years after initial treatment. 


Case vi. Mr. J. R., aged sixty-five, referred 
by Dr. Lewis A. Coffin, November 29, 1922, 
for treatment of %a large squamous cell carci- 
noma of right tonsil. The condition had been 
present for eight months but had been much 
worse for the past four weeks. The lesion was 
ulcerated and measured 6X41 cm. The 
lymph nodes in the neck were enlarged and 
firm. Seven platinum radium needles were in- 
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serted into the growth for 200 mg-hr. Radium 
packs at 3 cm. distance wer® applied to the 
metastatic nodes. Death occurred one year 
after treatment. 

Case 1x. Mr. M. C., aged sixty-one, was 
referred by Dr. Lewis A. Coffin, March 3, 1923. 
For eight months the patient had had pain in 
right side of throat and difficulty in swallowing. 
Examination revealed a very advanced carcino- 
matous mass involving the right tonsil, soft 
palate and base of tongue. Large infected 
nodes were present in the right side of the 
neck. The primary growth was circumvalleted 
with platinum radium needles using 540 mg- 
hr. The glands in the neck were not favorably 
affected by radium packs. Later ulceration of 
these glands and extension of the growth to 
the pharynx resulted in death one year after 
the first irradiation. 

Case x. Miss E. S., aged fifty-nine, referred 
by Dr. C. H. Smith, August 15, 1923, for ra- 
dium treatment of carcinoma of the right ton- 
sil with metastatic nodes in neck. Sections 
revealed epidermoid carcinoma grade 3. Five 
10 mg. platinum needles applied for eight hours 
eradicated the primary growth. The nodes dis- 
appeared under external treatment. The pa- 
tient remained well for three years and did not 
report for examination. On February 8, 1927, 
she returned to the clinic with an extensive re- 
currence in the right tonsil with large metastat- 
ic nodes. 

Case x1. Mr. C. G., aged forty, referred by 
Dr. O. L. Munroe, October 29, 1923, for treat- 
ment of carcinoma involving the left tonsil and 
left side of the tongue. The growth was very 
extensive, cauliflower in appearance and ulcer- 
ated (grade 2). Enlarged lymph nodes were 
present in the neck. The patient received 
treatment for a period of six months, was lost 
track of but probably died within a year. 

Case xir. Mr. P. M., aged forty-six, referred 
by Dr. Weed, January 19, 1924, for treatment of 
a large growth involving the right tonsil and 
base of the tongue. Sections showed squamous 
cell carcinoma grade 3. There were large glands 
present in the right side of the neck. Eighty- 
five mg. in platinum radium needles were in- 
serted into the base of the tongue and right 
tonsil region for six hours. The primary lesion 
in the tongue and tonsil cleared up, but the 
large infected lymph nodes in the neck became 
ulcerated and the patient died of hemorrhage, 
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December 1, 1925, twenty-two months after 
initial treatment. 

Case xu. Mr. J. McG., aged sixty-four, 
was referred by Dr. John Loré, February 21, 
1924. The entire right tonsil including anterior 
and posterior pillars and base of the tongue 
was infiltrated with a large sloughing growth. 
The lymph nodes in the neck were involved. 
Seventy-five milligrams of radium in platinum 
needles were inserted into the growth for ten 
hours. Five months later the primary tumor 
had disappeared, a smooth soft scar replacing 
the growth. The metastases in the neck were 
not influenced by radium packs and the patient 
died after ten months. 

Case xiv. Mr. P. K., aged sixty-two, referred 
by Dr. Linnahan, June 12, 1924, for treatment 
of squamous cell carcinoma in the left tonsil. 
Pain in the throat and difficulty in swallowing 
had existed for six months. Examination re- 
vealed a large ulceration of the left tonsil, soft 
palate and base of the tongue, with glands in 
the neck. The condition was improved under 
radium treatment for six months. 

Case xv. Mr. A. L., aged sixty, referred by 
Dr. Robert C. Howard, October 16, 1924. 
There was an extensive growth of five months’ 
duration which involved the entire right tonsil 
and base of the tongue. Extensive metastases 
invaded the lymph nodes on the right side of 
the neck. The patient had lost 17 |b. in weight. 
The primary lesion was not healed by the use 
of platinum radium needles and a fatal hemor- 
rhage occurred April 1, 1925. 

Case xvi. Mr. R. L., aged sixty-six, referred 
by Dr. Wm. L. Culbert, August 27, 1925. 
Examination showed very extensive sloughing 
squamous cell carcinoma of left tonsil with 
large metastatic nodes of the meck. The patient 
died December 11, 1925, from hemorrhage. 
The large sloughing growth did not heal fol- 
lowing the insertion of platinum radium needles. 

Case xvir. Mr. W. H., aged forty-three, re- 
ferred by Dr. Arthur Wilson, October 7, 1925. 
For the past three months the patient had 
complained of sore throat and difficulty in swal- 
lowing which gradually grew worse. A large 
irregular growth involved the entire left tonsil 
and base of the tongue. There were no palpable 
lymph nodes. Section showed squamous cell 
epidermoid carcinoma (grade 4). The primary 
„lesion was eradicated by use of platinum ra- 
dium needles. Death occurred two and one- 


Treatment of Tumors of the Tonsil 645 


half years later with meastasis to the lumbar 
spine. 

CASE XVIII. 
ferred by Dr. O. L. Munroe, December 28, 
1925, for radium treatment of a squamous 
cell carcinoma involving the right tonsil and 
base of the tongue (grade 4.) There were no 
enlarged nodes in the right*neck. The mass in 
the tongue, however, was very extensive and 
was not removed by interstitial radium treat- 
ment. One hundred and twenty milligrams in 
twelve,radium needles were applied for seven 
hours, and 12,500 mg-hr. applied to the right 
neck. The lesion in the tonsil disappeared but 
the malignant disease remained active in the 
base of tongue and right side of pharynx. The 
patient died nine months after initial treatment. 


Case xix. Mr. B. B., aged fifty-five, referred 
by Dr. John Loré, January 25, 1926, for treat- 
ment of a squamous cell carcinoma of the right 
tonsil and base of the tongue. The condition 
had existed for three months. Examination re- 
vealed an irregular papillary growth involving 
the right tonsil and extending to the side of the 
tongue. No enlarged lymph nodes in the neck 
were detected. The pathological report revealed 
squamous cell carcinoma (grade 2). Radium 
needles were inserted into the primary lesion 
amounting to 75 mg-hr. and 400 mg-hr. gamma 
radiation was applied as a surface application. 
Roentgen treatments have been given. He now 
is well two and one-half years after initial treat- 
ment. 


Case xx. Mr. W. P., aged fifty-one, referred 
by Dr. Beaman Douglas, February 24, 1926. 
The patient’s illness began ten months pre- 
viously with soreness in the throat and diff- 
culty in swallowing. The entire right tonsil was 
affected with a large ulcerated growth which 
extended to the side of the tongue. Several 
small glands were present in the right neck. 
The pathological report was squamou I] 
carcinoma, grade 2 


: . Platinum radium géedlés - 
were inserted into the tonsil and totes neo- 


plasm and radium packs amofinting to 30,000 
mg-hr. applied externally. This held the condi- 
tion in check for two years, but he succumbed 
to recurrence and infection deep in the pharynx. 

Case xxi. Mr. D. L., aged sixty-five, refer- 
red by Dr. W. W. Griffin, March 17, 1926, for 
treatment of a very large ulcerated squamous 
cell carcinoma, grade 4, involving the left ton- 


Mr. P. P., aged forty-three, re- - 
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sil and with nodes 4 the neck. Patient died 
nine months after inital treatment. 


Case xxu. Mr. H.H., aged fifty-nine, referred 


by Dr. E. Ross Faulkner, March 31, 1926, for 


treatment of a large squamous cell carcinoma of 
left tonsil which had invaded the base of the 
tongue and lymph nodes of left side of neck 
(grade 3). The primary lesion was eradicated 
by the use of 10 mg. platinum needles inserted 
into the base of the growth for six hours. The 
metastatic nodes were retarded in growth for a 
few months by the use of 22,000 mg-hr. pack 
treatments. The patient died thirteen months 
after initial treatment with large infected mass 
remaining in the left side of the neck. 

Case xxi. Mr. J. N., aged seventy-one, 
referred by Dr. Arthur S. Wilson, April 29, 
1926, for radium treatment of a large carcino- 
matous growth involving the left tonsil and lefs 
side of the cheek (grade 4). The condition was 
improved for a short time but the patient died 
of hemorrhage twenty-two months after initial 
treatment. 

Case xxiv. Mr. A. B., aged sixty-two, was 
referred by Dr. Clarence H. Smith, March 21, 
1927. The patient had a large tumor of the left 
tonsil which partially obstructed breathing. 
The condition had begun two years before. A 
large mass of lymph nodes was present on the 
left side of the neck. The tonsil tumor bled 
easily on maniputation and measured 7X5 X5 
cm. The largest node in left neck measured 
10X7.5 5 cm. The primary tumor was eradi- 
cated by insertion of platinum radium needles, 
amounting to 600 mg-hr. Approximately 25,- 
ooo mg-hr. was given to the left side of the 
neck. He was much improved for one and one- 
half years and then began to lose weight rapidly 
and develop a cough with severe pain in chest. 
Roentgen examination by Dr. L. G. Cole re- 
vealed metastasis in the mediastinum and in 


the right lung field. The patient died December 
2 ¢ 


R28. 

Cas xxv. Mrs. M. H., aged fifty-eight, re- 
ferred by Dr. Duncan MacPherson, April 25, 
1927, for treatment of a growth in the right 
tonsil which had existed for five months. She 
thought the condition followed a severe cold 
and sore throat and had noticed a swollen gland 
in the right side of the neck. She suffered from 
diabetes. May 8, 1927, the right tonsil was 
removed and section showed epidermoid car- 
cinoma, grade 4. There was a rapid recurrence 
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in the surrounding tissue with increase in the 
metastatic nodes of neck. Fight gold radon 
implants, 1 mc. each, were inserted into the 
growth in the side of the pharynx. External 
radium packs were applied to the nodes of the 
neck. Three months after the initial treatment 
she appeared in good health with no evidence 
of neoplasm. On February 8, 1928, or nine 
months later, she was readmitted to hospital 
with a large tender swollen mass in the left 
side of the neck. The right tonsil area and right 
side of the neck appeared normal. The blood 
sugar showed 374 mg. per 100 c.c. The leuco- 
cyte count was 28,700 with 94 per cent poly- 
morphonuclears. The red cell count was 
4,700,000 and the hemoglobin go per cent. A 
diagnosis of cervical abscess was made. Opera- 
tion was performed but no abscess cavity was 
found. The patient’s condition became rapidly 
worse and death occurred the following day. 
Autospy revealed a large deep cervical abscess 
3 cm. in diameter. Lymph nodes were removed 
from each side of neck but no evidence of malig- 
nancy was found. The tissue from the pri- 
mary tumor area showed chronic fibrosis but 
no carcinoma. 

Case xxvi. Mrs. J. P., aged seventy-three, 
referred by Dr. O. L. Munroe, May 4, 1927. 
For six months she had had sharp shooting pains 
in right ear at times and difficulty in swallowing 
for four months. A large ulcerated growth in- 
vaded the right tonsil. There were enlarged 
nodes in the neck. The base of the tongue did 
not appear to be involved. Electrocoagulation 
was used to remove the primary growth and 
gold radon implants were inserted into its base. 
Roentgen therapy was given to the right side 
of the neck. The primary lesion is healed and 
appears entirely well twenty-two months after 
the first treatment. 

Case xxvu. Mr. A. F. J., aged forty-six, 
referred by Dr. J. Lobell, June 14, 1927. The 
examination revealed a most extensive growth 
involving the right tonsil and pharyngeal wall 
with massive glands in the right side of the 
neck. Section removed in March at the Hunt- 
ington Memorial Hospital, Boston, showed squa- 
mous cell epidermoid carcinoma. Three roent- 
gen treatments were given but the primary mass 
was not attacked. The condition had becgme so 
far advanced that only palliation cotld be 


expected. Four platinum implants were insert-.., ... 


ed into the tumor mass. Three radium packs 
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amounting to 15,000 mg-hr. caused some regres- 
sion both in né&k glands and primary tumor 
but it became necessary in November to per- 
form a tracheotomy. The patient died in 
March, 1928. 

Case xxviii. Mr. W. F. M., aged sixty-three, 
referred by Dr. Herman F. Lampe. During the 
last five months the patient had lost weight, 
had difficulty in swallowing and severe pain 
in the left side of the throat. The ulcerated 
growth involved the entire left tonsil, base of 
the tongue and hypopharynx. The patient’s 
condition was improved for a few months but 
he died one year after initial treatment. 

Case xxix. Mr. W. C., aged sixty-nine, refer- 
red by Dr. W. R. Brandon, July 8, 1927, for 
treatment of squamous cell carcinoma of left 
tonsil. No nodes were felt in the neck. Eight 
1 mc. gold implants eradicated the primary 
growth. External treatment was applied. 
The patient is now well two years. 

Case xxx. Mr. A.M., aged fifty-four, referred 
by Dr. Harmon Smith, October 24, 1927, for 
treatment of a large carcinomatous mass 
involving the left tonsil and the lateral half of 
tongue at the base (grade 3). Large nodes were 
present on the left side of the neck. Ten gold 
implants 1 mc. each were inserted into the 
growth in the tongue and tonsil. The nodes in 
the neck were surgically removed, followed by 
radium packs. Five months later there was 
no evidence of the primary growth but some 
infiltration existed in the left side of the neck. 
Recurrences in the base of the tongue again 
appeared and the patient died December 1, 
1928. 

Case xxx. Mr.G. W., aged forty-seven, re- 
ferred by Dr. Arthur Wilson, June 30, 1927, 
because of a large carcinoma which involved 
the right tonsil, right side of the pharynx and 
palate. Section revealed squamous cell car- 
cinoma. The condition was improved for about 
one year by the use of gold implants and 
external packs, but a metastatic mass appeared 
on the left side of the neck and the patient 
died December 19, 1928. 

Case xxxii. Mr. E. F., aged sixty-four, re- 
ferred by Dr. Charles Byrd, December 15, 1927. 
A mass had appeared in the right tonsil nine 
months previously and now involved the right 
side of the tongue. Biopsy showed grade 4 
carcinoma. No nodes were felt in neck. The 
primary lesion was eradicated by interstitial 
gold implants. The patient died September 1, 
1928, from metastasis to the liver. 
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Case xxxii. Mr. F. L.,*aged fifty-three} re- 
ferred by Dr. Louis HuRert, January 9, 1928. . 
Symptoms consisted of difficulty in swallowing, . 
with pain in the throatsshooting to ear for eight 
months. Examination revealed a very large 
growth involving left tonsil, left side of the 
palate and base of the tongue. There was a 
large hard mass of lymph ,nodes at the angle 
of the jaw. Section showed squamous cell 
carcinoma, grade 2. Eighteen 1 me. gold 
implants have been inserted into the primary 
growth on three occasions and 40,000 mc-hr. 
have Been applied externally. The primary 
lesion has disappeared, metastatic involve- 
ment is smaller but still present and active. 


In the epidermoid carcinoma group of 
27 malignant tumors of the tonsil, 1 pa- 
tient is well seven years, 1 for two and one- 


half years, 2 for two years. Those who died 


lived for an average of twelve months after 
the initial treatment. Except in the most 
advanced cases, palliative relief was ob- 
tained for several months and was suff- 
cient to justify the treatment. 

The older technique of inserting plati- 
num radium needles into the base of the 
primary lesion has been changed to the 
use of gold radon implants of 1.0 to 1.5 
mc. with a 0.2 mm. wall,thickness. The 
use of 2.0 to 2.5 mc. with a wall thickness 
of 0.3 mm. is even more desirable. One 
implant irradiates approximately 1 c.c. of 
tumor tissue. Interstitial radium treat- 
ment is the treatment of choice for the pri- 
mary growths. External radium packs 
have been used in the treatment of the 
metastatic nodes of the neck. There were 
no clinical cures in those cases with pal- 
pable cervical metastatic lymph nodes. 

According to Broders’ gradation, othe 
16 cases available for study, two wer 
1, four were grade 2, 
seven were grade 4. 

Malignant tumors of the tonsil should 
be recognized early but much delay may 
be occasioned by continued treatment for 
Vincent’s angina, lues, and chronic ton- 


three wereggfade 3, 
Q 


sillitis. Biopsy is indicated in all cases of » 


ulcerated lesions which do not respond 
easily to local treatment.* 


* For discussion see page 653 
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' THE TREATMENT OF MALIGNANT TUMORS OF 


THE MOUTH AND THROAT* 
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s By FREDERICK A. FIGI, M.D. 
Section on Laryngology, Oral and Plastic Surgery, The Mayo Clinic 


ROCHESTER, MINNESOTA 


Ame of therapeutic agents are 
at our disposal for the treatment of 
malignant tumors of the mouth and throat. 
Thę clinical value of some of these has been 
definitely proved, and others are still ex- 
perimental. Among the former may be 
mentioned irradiation by radium and 
roentgen rays, and surgical procedures 
including excision either with the scalpel 
or some form of cautery knife, electro- 
coagulation and the actual cautery. The 
latter include lead and the various vac- 
cines and serums. The selection of the 
proper agent or procedure, or the group of 
these to be used in a given case, is Just as 
essential as correct methods of administra- 
tion. Such selection is dependent on a num- 
ber of factors, for example, the situation 
and extent of the lesion, its pathologic 
characteristics, whether or not it has been 
treated previously, and the age and general 
condition of the patient. Physicians are 
not entirely in. agreement concerning the 
significance of these various factors or of 
the efficacy of the various therapeutic 
agents. I shall cite here only the conclu- 
sions arrived at through experience at The 
Mayo Clinic. 

In general, lesions of areas readily ac- 
cessible, as about the lips, should be re- 
moved surgically. Those involving areas 
difficult of access, as the nasopharynx and 
hggepharynx, should be destroyed with 
rmy or treated with radium and 
roente@, rays. Low-grade epitheliomas 
and those of moderate activity should be 
excised or destr8yed with diathermy or the 
actual cautery, and the regional lymph 
nodes removed subsequently. Very active 
epitheliomas and sarcomas should be ii 
The primary lesion may be 
treated by radium in the form of a plaque 






or tubes on an applicator, in steel, platinum 
or radon points embedded in the growth 
and by radium packs or by deep roentgen 
rays over the lymph nodes. At times it 1s 
advantageous to supplement operation 
with irradiation, and vice versa. Carcino- 
mas of mixed tumor type should be excised. 
Lesions previously treated, especially with 
irradiation, must be dealt with more radi- 
cally and the prognosis in these cases 1s, 
as a rule, less satisfactory. Treatment 
should never be instituted until a diagnosis 
has been established. This will frequently 
necessitate biopsy. 

The type of tumor and the rapidity of 
its growth are important considerations in 
determining the treatment advisable in a 
given case. Broders’ method of grading 
carcinomas microscopically according to 
their activity, as evidenced by cell differen- 
tiation, has been of inestimable value from 
the standpoint of prognosis and treatment. 
This microscopic grading has, with few 
exceptions, corresponded strikingly with 
the clinical course of the disease. The slow- 
growing, mildly malignant lesions are 
graded 1 and the successively more active 
growths are graded 2, 3, and 4, respectively. 
Epitheliomas graded 4 are the most active 
and simulate sarcomas in their clinical 
behavior. They grow rapidly, widespread 
metastasis appears early, and recurrence 1s 
prone to be prompt following removal. In 
lesions graded 1 the local growth is, as a 
rule, readily controlled and lymphatic 
extension is not likely to occur. Lesions 
graded 1, 2 or 3, if surgical, should be ex- 
cised or destroyed with the actual cautery, 
or electrocoagulation, and the regional 
lymph nodes removed subsequently. As a 
rule this procedure is carried out in the 


smaller epitheliomas graded 4, and 1Nntenessmæ-~ 


* Read at the Fourteenth Annual Meeting, American Radium Society, Portland, Oregon, July 8-9, 1929. 
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sive irradiation is applied postoperatively. 
However, morg reliance is placed on the 
radium and the roentgen rays. In exten- 
sive lesions of moderate activity, irradia- 
tion can often be used advantageously to 
supplement surgical measures. Likewise in 
dealing with highly malignant tumors, 
irradiation, which constitutes the major 
part of the treatment, may be applied to 
advantage following removal or destruc- 
tion of all, or a portion, of the growth with 
electrocoagulation. 

With few exceptions, the malignant tu- 
mors of the lips and cheeks are epithelio- 
mas. Carcinomas, of mixed tumor type, 
occasionally develop in these areas. The 
epitheliomas in such areas vary greatly 
in degree of malignancy, being graded from 
1to4. It has been the practice in the Clinic 
for a number of years to excise all such 
lesions, unless the extent of the growth, or 
the patient’s age or general condition ren- 
dered this inadvisable. In this event, ra- 
dium has been used either with the plaque, 
with platinum points, or with radon points 
locally, and surface irradiation of the sub- 
mental and submaxillary areas. If the 
growth on the lip is extensive and involves 
the maxilla, wide excision by cautery is 
carried out and the surface of the bone, 
over the area of involvement, 1s thoroughly 
cauterized. The defect is left open, and 
plastic reconstruction deferred for from six 
months to a year. The submental and sub- 
maxillary lymph nodes, on either side, are 
excised in all surgical cases of carcinoma 
of the lip, unless there is some general con- 
traindication; in malignant tumors of the 
cheek, enilateral dissection of the submen- 
tal, submaxillary and upper cervical group 
of lymph nodes on the side of the lesion is 
done. If, on microscopic examination, the 
growth is found to have extended into any 
of these groups of lymph nodes, the next 
lower group in the neck, draining this area, 
is removed. The extensive block dissection, 
formerly carried out as a routine in the lat- 
ter group of cases, has given way to this 


Without 
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demonstrable lymphatic involvement, the 
prognosis for cure in carcinoma of the lip, 


with the foregoing treatment is approxi- ' 
If there is lymphatic ` 


mately 90 per cent. 
involvement it is reduced at least 50 per 
cent in spite of the more extensive dissec- 
tion of lymph nodes. Small superficial 
epitheliomas, inside the, cheeks, may be 
excised with the cutting cautery or radio- 
knife. As a rule, however, such lesions, as 
well as the extensive ones, are more readily 
and satisfactorily treated by diathermy. 
Radium is often used as an adjunct 1 in these 
cases, seeds being inserted into the wound 
at the time of the operation, or the plaque 
or tubes are used later. 

Malignant tumors of the jaws consist 
of epitheliomas, sarcomas of different types 
‘and adamantinomas. The epitheliomas 
vary in activity from the low-grade lesions 
developing in areas of papillary leucoplakia 
to the fulminating sarcoma-like tumors 
that become very large locally, ulcerate 
early, and metastasize extensively within 
the course of a few months. The clinical 
appearance presented by these lesions of 
varying activity is quite distinctive, al- 
though an accurate description of this dif- 
ference is difficult. In geperal, the softer, 
more friable, and more vascular the lesion, 
the higher the grade of malignancy. Epithe- 
liomas of the jaws are better treated by 
electrocoagulation, or the actual cautery, 
than by resection. Since the technique 1s 
much more simple, diathermy has largely 
supplanted the actual cautery in the treat- 
ment of these malignant tumors. Radon 
points are often inserted directly into the 
coagulated area immediately following dia- 
thermy. In the very active growths, 
dependence is placed on such irra 
than on the diathermy, whic 
chiefly to coagulate the turffor and its at- 
tachment, thus producing% dry, sterile bed 
into which the radon points may be in- 
serted. In the low-grade epitheliomas, the 
actual cautery, or diathermy, is relied on 
almost entirely. The regional lymph nodeg, 
in such cases present much the same prob- 
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lems as in cases of epithelioma of the lip 
and cheek, although with the lesion con- 
' fined to the alveola? process alone, metas- 
- tasis is much less likely to occur than if the 
adjacent soft tissues are involved. The 
treatment of sarcomas is the same as that 
of the rapidly growing epitheliomas. In- 
tensive external irradiation is always used 
in addition to local measures. 

Adamantinomas, or adamantine epithe- 
liomas, are multilocular and cystic, sup- 
posedly developing from remnants of the 
primitive dental enamel organ and occur, 
usually in the molar area, especially of the 
lower jaw. They are mildly malignant lo- 
cally, being analogous in this regard to the 
basal-cell epitheliomas of the skin, and 
rarely metastasize. Although they usually 
grow slowly, they may become quite active. 
Sometimes they become huge, invade the 
skull, and cause death. Adamantinomas 
that are not too extensive are best taken 
care of with diathermy or resection. With 
the larger tumors of this type marked pal- 
liation may be obtained by drainage of 
the cysts followed by insertion of radium 
and irradiation externally. 

Most of the malignant tumors of the 
body of the tongue are epitheliomas. They 
are, as a rule, easily recognized clinically. 
However, a small group of early lesions 
originating in inflammatory and traumatic 
ulcers, chronic thrush, and thickened leu- 
coplakia, especially of the syphilitic type, 
do not, as a rule, present sufficiently 
characteristic features to permit of a defi- 
nite diagnosis without microscopic ex- 
amination. In such cases, there should be 
no hesitancy on the part ‘of the physician 
either to excise the entire lesion, or, if it 1s 
ive, to remove a specimen for exami- 
nation%e he common practice of treating 
such clinically indeterminate lesions with 
silver nitrate, ra@ium, and so forth, adds to 
the difficulty of diagnosis and is resulting 
in a larger percentage of lesions progressing 
to the point where treatment is of little if 
any avail. In recently treated lesions, not 
‘only of the tongue, but of other portions of 
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the mouth and throat, the appearance often 
will be so masked that biopsy or observa- 
tion for a considerable period alone will 
enable one to recognize the condition. It 
is altogether inexcusable to treat any lesion 
of this region without first making every 
possible effort to establish a diagnosis. 

Surgical lesions of the tongue may be 
excised sharply, or with some form of cau- 
tery knife. Often radium seeds are inserted 
into the open wound, prior to suturing. 
Closure of the wound following excision, 
either sharply or with the cutting cautery, 
is usually followed by primary healing. If 
radon points are inserted, the wound fre- 
quently will open later. If the growth on 
the tongue is extensive, or if the floor of the 
mouth is involved, surgical diathermy is, 
as a rule, preferable to excision. This pro- 
cedure is bloodless, although there is in- 
creased danger of secondary hemorrhage 
on separation of the slough. Radon points 
are frequently used to supplement destruc- 
tion with diathermy, especially in the more 
active lesions. Cases of carcinoma of the 
tongue that are not surgical are best treated 
with radon or platinum points. Some of 
these lesions respond remarkably well to 
this type of treatment, and, in some in- 
stances, growths that had appeared be- 
yond help from any therapeutic measure 
have remained cured for several years. 
Besides the local treatment of these exten- 
sive growths, external irradiation is given 
over the regional lymph nodes. In the cases 
treated surgically, as soon as the condition 
of the wound in the tongue permits, bilat- 
eral, submental and submaxillary dissec- 
tion, with block dissection on the side of 
involvement, is done if the patient’s general 
condition warrants. If the patient is not a 
good surgical risk, more conservative dis- 
section of the lymph nodes is carried out. 
Radium is sometimes implanted into the 
wound at operation and intensive, external 
irradiation administered subsequently 
when extension into the lymph nodes is 
demonstrated. 
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are, in general, highly malignant epithe- 
liomas and lymphosarcomas. A small per- 
centage are mixed tumors, sarcomas of 
special type and epitheliomas of low grade. 
Any of these neoplasms may be primary in 
the tonsils or in the adjacent tissues. It 1s 
often difficult to determine definitely re- 
garding this. However, the treatment is 
much the same for either group. The more 
Inactive epitheliomas should be destroyed 
with diathermy and radon points or I mg. 
platinum points immediately inserted into 
the base of the coagulated area. The re- 
gional lymph nodes are then removed, 
either by cautery or by sharp dissection, 
supplemented by surface irradiation. In 
the more active lesions, radon points are 
sometimes implanted into the metastatic 
nodes directly through the intact skin or 
following surgical exposure. The highly 
malignant epitheliomas and lymphosar- 
comas are most satisfactorily treated with 
radium inserted directly into the growth, 
or applied over its surface, and surface 
packs or deep roentgen rays used exter- 
nally. Many of these patients do very well, 
particularly if the lymphosarcomas are of a 
fulminating type and have been present 
for only a few weeks. Fibrosarcomas may 
be treated in the same manner, although 
the response to treatment is, as a rule, less 
satisfactory. Mixed tumors in this region 
are entirely different from the growths 
just mentioned. They are encapsulated, 
grow slowly and do not ulcerate or infil- 
trate the surrounding tissues until late 
in the course of the disease. Metastasis 
does not occur until their retaining capsule 
has been ruptured. Such tumors should 
be removed surgically, either through the 
mouth or by external incision. Treatment 
of the lymph nodes is not necessary, pro- 
vided the tumor has been enucleated with- 
out rupture of its capsule. In this event, 
also, the prognosis is good. Radium is 
placed directly into the wound if there is 
any question regarding the clean removal 
of the growth and radium or deep roentgen 


=m YS Used over the outside subsequently. 
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If infiltration of the surrounding tissues has 
occurred, radon points and external irfa- 
diation will accomplish@more than surgical 
procedures. i 

In recent years New has directed atten- 
tion to malignant tumors of the naso- 
pharynx. His contributions have greatly 
extended knowledge on the subject and are 
leading to earlier recognftion of these le- 
sions not only by the otolaryngologist, but 
by the internist. On account of the anat- 
omy of this region, these neoplasms pro- 
duce a® characteristic syndrome which is 
quite constant. Many of them early create 
more or less complete occlusion of the eu- 
stachian orifice, with resulting subjective 
symptoms of the ear, roaring noises, deaf- 
ness, and pain in the ear being frequently 
complained of. Because of the proximity 
of the ninth, tenth, eleventh, and twelfth 
cranial nerves and the cervical sympathetic 
nerves, neurologic symptoms are common. 
Ocular disturbances likewise develop early. 
The most constant of these is paralysis of 
the external rectus muscle due to involve- 
ment of the sixth cranial nerve. Because of 
the highly malignant character of most of 
the tumors in this region, metastasis, as a 
rule, takes place early, the upper, deep jug- 
iar nodes first showing evidence of exten- 
sion. The characteristic syndrome can, 
in most cases, be elicited readily with a 
carefully taken history and, of itself, often 
permits of a fairly accurate diagnosis. The 
outstanding symptoms are: pain in one side 
of the head, usually a continuous aching, 
worse at night and localized to the frontal 
and temporal region or deep in the ear; the 
appearance of a mass in the upper cervical 
area, and diplopia. Symptoms referable to 
the nose and throat are, contrary to 
mon belief, quite infrequent and 
late. Because of the highdy «fffalignant 
character of these lesions, together with 
their inaccessibility, radium and deep 
roentgen therapy is the treatment of choice. 
Radium is applied directly to the tumor in 
the nasopharynx by means of a lead appli- 
cator, and external irradiation is give” ` 











with surface packs or with roentgen rays. 
By this means, “marked palliation, and 
sometimes appareMt cure, can be pro- 


- duced even in caseqof extensive growths. 


Fibromas of the nasopharynx, while mi- 
croscopically benign, are clinically malig- 
nant, and should be considered along with 
the frankly malignant tumors of this re- 
gion. They do not metastasize but they 
may, because of their situation, produce 
severe symptoms and even death. In 1924 
a report of the treatment of the fibromas 
of the nasopharynx in The Mayo Clinic was 
presented before this society.* In this re- 
port it was pointed out that of 5 patients 
with nasopharyngeal fibroma, operated on 
by the avulsion method between 1910 and 
1915, 2 died, whereas of 23 patients treated 
with radium between 1915 and 1923, I$ 
were well, 4 were still under treatment, and 
4 were not traced; there was no mortality. 
The radium was applied directly to the 
surface of the tumor, by means of a lead 
applicator, or was implanted into it in the 
form of seeds or steel points, and surface 
packs used externally. Since 1923, this 
type of treatment has been used in a num- 
ber of additional cases of fibroma of the 
nasopharynx with equally satisfactory 
results. Recently, however, it has been 
supplanted to a great extent by electro- 
coagulation. 

The tumors of the base of the tongue and 
hypopharynx are largely active epithe- 
liomas. Lymphosarcomas and adenocar- 
cinomas are occasionally encountered in 
this situation. Formerly, all of the active 
malignant tumors in this region were 
treated by radium. In a few instances, 
when the cases warranted it, the regional 
h nodes were excised. Recently some 
tumors have been destroyed with 
diatherm™sepplemented by radon points. 
Low-grade fibresarcomas have been re- 
moved from the hypopharynx through lat- 
eral pharyngotomy. The results in a few 
of the cases taken care of in this way have 
been very gratifying. Most of the patients 


“with low-grade malignant tumors, in this 
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region, especially adenocarcinomas, dò not 
come under observation sufficiently early 
to permit of surgical removal, and radon 
points, together with external irradiation, 
must be resorted to. 


Lesions in the pyriform fossa and post- 
cricoid region are chiefly high-grade epi- 
theliomas, and those in the pyriform fossa 
particularly metastasize so early that thera- 
peutic measures are rarely curative. In the 
Clinic these have been treated entirely 
with radium and deep roentgen rays as in 
the preceding group. Anumber of attempts 
at surgical removal have been made, but 
the results have rarely been successful. In 
the lesions of the postcricoid region treat- 
ment has been most unsatisfactory, due to 
the activity of the growth, its inaccessibil- 
ity, and the fact that only a small portion 
of it is visible on examination. Trotter has 
done commendable pioneer work in re- 
moving such growths by pharyngotomy. 
Some of his patients have remained well 
for more than two years. 


— Carcinoma of the larynx is not now con- 
sidered the hopeless ailment that it was 
formerly. With the development of radium 
therapy, it was hoped that a method of 
treatment had been found which would 
cope with the condition successfully. That 
irradiation has failed to fulfill expectations 
in this regard is quite generally conceded. 
Many eminent radiologists have given up 
treating these cases and are referring them 
to the surgeon. If the lesion is recognized 
early, that is, when it is still confined to one 
vocal cord and is not fixed, exposure 
through laryngofissure and wide excision or 
destruction of the growth with diathermy, 
under direct view, will frequently result in 
cure, and leave the patient with a fairly 
normal voice. If, however, the growth 
involves both sides of the larynx, or extends 
onto the arytenoid on one side, or on both 
sides, laryngectomy will be necessary. In 
spite of the fact that many of these tumors 
are highly malignant, this will frequently 


cure them, because of the slowness witdimsmas 
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which the cartilaginous wall of the voice the neck, yet permits him to lead a fairly ® 


. box is perforated, and the poor connection 
between the lymphatic vessels internal and 
external to the larynx. This operation, 
although it deprives the patient of his nor- 
mal voice and necessitates breathing 
through the tracheal opening in front of 


normal life. Most of these patients readily 
learn to use one of —— voice boxes 
now on the market an with the aid of this ; 
they are able to carry ontheirusualoccupa- . ° 
tion with comparatively little inconven- 

lence. 
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DISCUSSION ON PAPERS OF DRS. PFAHLER, SOILAND AND COSTOLOW, 
ROBINSON, AND FIGI 


Dr. W. Hersert McGurrin, Calgary, Alta. 
To me Dr. Pfahler’s method is new and I hope 
to hear of his further results in the treatment of 
his patients. The technique seems ideal and if 
the results warrant the method, the procedure 
should become more general. The only disturb- 
ing factor is that many men do not have the 
same quantity of radium to work with as Dr. 
Pfahler. I would like to know whether Dr. 
Pfahler removes the teeth in the neighborhood 
of the diseased area before or after the radium 
treatment for carcinoma. 

Dr. Soiland stated that he did not find the 
teeth devitalized following radiation therapy 
for epulis. That has not been my experience. 
We usually find them devitalized, and to over- 
come this we use a small amount of radium 
repeated at frequent intervals until the patho- 
logical condition is eradicated. In our work the 
majority of cases of epulis have occurred in 
pregnant women. I would like to know if this 
was true in Dr. Soiland’s cases. 

I believe every infected tonsil should be re- 
moved irrespective of age. Often we can shrink 
down the tonsillar tissue by irradiation but 
frequently we find it necessary to operate at a 
later date and then we encounter a pocket of 
pus behind the tonsil base. In malignancy of 
the tonsil I still think it might be well to remove 
the tonsil if at all possible. It can be removed 
by means of the electrothermic snare with very 
little traumatism, no bleeding and very little 


danger of dissemination of cancer cells to other 
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parts of the body. After removal we can pack 
radium into the tonsil bed and apply the usual 
external irradiation. 

Dr. Figi’s paper was an excellent résumé of 
oral malignancy. I fully agree with him that 
biopsy should be made whenever possible. In 
regard to the care of the lymphatic glands of 
the neck, I have been advising the surgeon to 
do a complete resection of the glands of the 
neck in all cases of malignancy of the mouth, 
from three to four weeks folloying the radiation 
treatment of the local lesion. ,A further radia- 
tion treatment is given to the neck after the 
operation wound has healed. In the deeply 
infiltrating type of lower lip malignancy, we 
clean up the infection, treat the local area with 
radium and the neck by medium voltage roent- 
gen rays, then ask the surgeon to do a complete 
resection of the lymph glands of the neck. This 
msy seem radical but we have to date some 200 
cases on our records and the results warrant 
the carrying on of this treatment. 

In cancer of the tongue I have been adv 
ing the electrothermic removal of the 
followed by radium treatment in th 
packs and needles to the affecte a. A num- 
ber of the patients so treatedeare now well over 
a period of years. t 

In carcinoma of the larynx I favor laryngec- 
tomy. In one case we treated by irradiation we 
produced so much irritation we had to do a 
tracheotomy and later still a gastrostomy in J 
order to feed the patient. This patient is now 
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ji living after three years. Her voice is fairly good tissue. Moreover the effect of irradiation upon 
: and she has no pain. This result was obtained the peridental structures resylts in the loss of 
p only after a long storfny course and I feel thata irradiated teeth within eight to eighteen 








laryngectomy would ave been the more satis- 
factory treatment. ` 

At this juncture I wish to sound a warning, — 
I do not believe it is good practice to follow 
radiation treatment by electrocoagulation. In 
my opinion the eléctrothermic knife is a cleaner 
and more satisfactory method if electrothermic 
surgical intervention is to be considered at all. 

Dr. Sanrorp WirHERS, Denver, Colo. In 
treating most buccal cases, I have gotten away 
from the wax masks (which I used for a con- 
siderable time) and I am using the subcuta- 
neous tissue itself. Instead of blocking the 
radium away from the skin, I am introducing 
the radium needles under the skin of the areas 
overlying and adjacent to the lymphatic glands 
in the neck. Carcinomas of the cheek, base of 
tongue, and floor of mouth, are blocked off into 
1.5 cm. squares. Five milligram needles are 
then introduced into the tissue at the corners of 
these squares and left in position from twenty to 
thirty hours. Such tissues will usually stand a 
dose of from 100 to 150 mg-hr. per sq. cm. of 
surface treated. This amount of radiation 
should give from 100 to 120 per cent of an 
erythema dose. But this does not check very 
closely with the butter method used by Mrs. 
Quimby. 

Dr. Robinson showed some excellent results 
and a very clear presentation of the pathology 
and dosage. I noticed, however, that he reported 
no cure of carcinoma of the tonsil in which there 
were cervical metastases. I wonder if this is not 
due to the fact that he does not treat far enough 
away from the primary growth. More than 50 
per cent of carcinomas of the tonsil show a high 
grade of malignancy (grade 3 or 4) and these 
growths metastasize early to distant lympha- 
tics. I believe that Dr. Robinson’s results could 
be improved by giving the patient more wide- 
d irradiation by radium packs and well- 
filte oentgen rays. 

I was ted in the paper on epulis, and I 
agree with Dr. Spiland that any case that goes 
three years without recurrence may well be 
considered as cured. I do not use highly fil- 
tered radiation for the treatment of epulis 
because it requires long treatment and in my 






months. I usually remove these growths with 
cautery dissection, placing beta radiation at the 
base, and in this way I do not cause destruction 
of the peridental tissues. 

Dr. Henry J. Utimann, Santa Barbara, 
Calif. Dr. Pfahler spoke of epilation from short 
wave radiation. In 1922, at a meeting of 
the American Roentgen Ray Society, during a 
discussion, I presented a physical hypothesis 
from which we should expect a different result 
with very short and very long wave radiation 
and quoted Coliez on the clinical side. I have 
made the statement many times that I 
have never seen permanent epilation from high 
voltage copper filtered radiation. I believe Dr. 
Pfahler’s statement is further evidence that 
there is a definite difference in effect between 
long and short waves. 

I usually fulgurate an epulis. So far, I have 
had very few cases. One extended from the 
inner side through between two molar teeth. 
It would have been very difficult to place an 
implant that would not injure the teeth and I 
had great difficulty in fulgurating without 
damaging either tooth. 

Dr. Pfahler spoke of the difficulties of placing 
radium in dental compound molds. I found 
some years ago that the use of a dental drill 
with burr just the right size for the needle used 
made the work very simple and rapid. A larger 
burr can be obtained which is just the right size 
for the 50 mg. tube. 

Dr. H. H. Bowing, Rochester, Minn. I am 
sure we were all well pleased with the good 
results obtained by Dr. Pfahler and the method 
he employs. His technique or a similar one 1s 
deserving of our best efforts. To me the impor- 
tant treatment factors are: (1) multiple low 
intensity tubes; (2) highly filtered radiation; 
(3) rather long treatment time. My experience 
which I offer to further substantiate the report 
made by Dr. Pfahler has taught me that a 
method of employing these factors is worthy of 
being adopted by all radiotherapists. For more 
than ten years I have observed cases treated by 
what may be considered a similar method. 
The procedure is a conservative one. For exam- 
ple, it is my policy to divide the treatmgnt field 
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into small areas measuring about 4 cm. square. 


It is important to be certain that the fiefs 


ʻe gmhands it does not cause a complete retrogression 
of the growth, leaving a small tab of fibrotic 
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mapped out extends well beyond the actual 
tumor site. As a mle from two to four areas are 
treated at a time. The time of application 
varies. from twelve to fourteen hours, and the 
treatments are usually continued until all the 
fields have been covered. The treatment factors 
employed are as follows: A universal tube 
applicator containing 50 mg. radium element 
filtered through the wall of the applicator of 
o.5 mm. silver, 1 mm. brass, and 2 mm. lead, 
maintained at a distance of 2.5 cm. by the 
interposition of the balsa wood block, the base 
of which measures about 4 cm. square. This 
technique may produce an erythema, but it is 
only mild and Dodd’s lotion is usually recom- 
mended as a post-treatment preparation to be 
applied to the treatment field night and morn- 
ing. At the time the treatment is outlined the 
marks are made directly on the skin with an 
indelible pencil, and a record of these areas is 
kept on a treatment card suitable for filing. In 
this way all chance of error is avoided. 

Dr. R. E. Loucks, Detroit, Mich. I do not 
think enough emphasis has been placed on 
mouth hygiene. No doubt all of you practice it, 
but I think in the treatment of oral conditions it 
isexceedingly important. I use for sterilization, 
hexylresorcinol. This can be used in full 
strength after irradiation, and I dry out the 
cavity and apply mercurochrome. 

I find it very easy in using modelling com- 
pound if you get some of the dental trays, take 
an impression of the area and then take the 
dental burr and drill locations in which to lay in 
any implants you wish and wherever necessary. 
Then use ordinary dental wax for protection. 

Dr. Pranter(closing). Regarding removal of 
the teeth, I stated in my paper that all teeth 
should be removed, either at the beginning of 
treatment or after a few days’ preliminary ir- 
radiation to devitalize the cancer cells. 

With regard to the details of technique, I gave 
them all in my paper in a general way. You 
cannot treat every case as I treat them, but I 
gave the general principles. Inside the mouth 
the distance variation is probably from 1 to 10 
mm., depending upon the size of the place you 
have to work in. When you make applications 
inside the mouth you have to take not only the 
distance from the cancer but the distance of the 
other téssues, or you will do more harm than 
good. In carcinoma at the base of the tongue 

€ cover the area externally from the zygoma 
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to the base of the neck, and posteriorly from 
the mastoid to the region approximately of the 
canine teeth. I arrange te radium around the 
outside, so that I get the 
the lesion. I get as far away as I can but try not 
to overlap in the center or I will get too much. 

There are two objects in using the wax 
mould. One is that it adds to the filtration and 
increases the depth irradiation. Second, you 
form an exact model of the area you are treat- 
ing and can keep the radium at exactly the 
same distance from the part. I know of ‘ho 
other way in which this can be done. In treat- 
ing cancer of one side of the tongue or the 
mouth the great tendency is for the growth to 
extend to the other side. In cancer of the base 
of the tongue, the gland most likely to be in- 
volved on the opposite side is the pretonsillar 
gland. Therefore, we apply a circular felt pack, 
4 mm. thick to the opposite side and that can 
be held in place and does not bind up the 
patient so heavily, but if you use the loose 
packs with mouth lesions in general you just 
fool yourself. 

We use about 24,000 mg-hr. within about 
three weeks, using three-fifths on the affected 
side, and two-fifths on the opposite side, 
approximately. From a practical clinical 
experience in former physical measures I have 
learned that I can give about 24,000 mg-hr. by 
the technique I have described, and then pro- 
duce deep erythema of the skin with desquama- 
tion afterward. Both sides must be treated. 

I stated in my paper that all packs have been 
made up with 10 mg. units, and I said that I 
usually place 150 mg., which means fifteen of 
these units on the affected side at uniform 
distances around the periphery, so that the 
irradiation is centered as it comes together. 
It comes together with the greatest intensity at 
the tumor area. Roughly, the field would be 
about 4X6 inches, but it must be varied in 
shape according to the area you are workjn 
with. I do not believe we can ever lay dow 
definite technique for everyone to use j 
case. 

As to the question of different biological ef- 
fects from radium or roentgen rays, there has 
been a great deal of talk about the radiation 
being the same, and that it is entirely a matter 
of delivering quantity and depth value. I do 
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not believe this. Even in the work done byee. À 


Friedrich, he showed that the biological effect 
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ffom the same intensity is about three times as 
much for radium as,for roentgen rays. I do not 
believe there is anf difference except for in- 
sation filtered through 3 
mm. Al and 6 mm. Al. It is simply a matter of 
intensity, but after passing radium rays 
through 3 or 4 mm. lead there is certainly a 
difference in the biological effect, as compared 
with roentgen rays through a few millimeters 
of aluminum. 

Dr. Orvit_te N. MELAND, Los Angeles, Calif. 
(Closing discussion for Dr. Soiland). Regarding 
Dr. McGuffin’s remark, so far as we know none 
of the teeth in our cases were devitalized, and 
for that reason we made the statement that it 
did not devitalize the teeth. The technique 
varied. We made use of some beta radiation 
when we plunged needles into the growth, but 
gamma radiation was used as a surface applica- 
tion in the cases that had previously been 
treated surgically. They had to have further 
treatment, some as many as three or four ap- 
plications. 

The purpose of the paper is to controvert the 
usual teaching found in surgical textbooks, and 
the teaching in dental schools, that in cases of 
epulis one must sacrifice the teeth and do a 
radical excision and extraction in order to 
eradicate the disease. 

Dr. Rosinson (closing). The removal of a 
malignant tonsjl by excision with electrother- 
mic methods has the objection that it leaves no 


Frederick A. Figi 


JUNE, 1939 
place to apply the radium implants. The 
interstitial method permits exen distribution of 
radiation and at a considerable distance from 
the periosteum. 

In the application of radium packs m the 
regional nodes, a plaque § by 7.5 cm., at a dis- 
tance of 3 cm., 3000 mg-hr. with screenage of 
0.2 mm. platinum, I mm. brass and I mm. lead 
gives an erythema dose. At 5 cm. distance 
10,000 mg-hr. may be employed. 

Dr. Fier (closing). The last word has, of 
course, not yet been said concerning the treat- 
ment of malignant tumors of the mouth and 
throat, and in appearing here for presentation 
of this subject more from a surgical standpoint 
I realized that our opinions regarding treatment 
would differ. 

I enjoyed Dr. Pfahler’s paper, and wish to 
congratulate him on the results he has pre- 
sented. I should like to express agreement with 
what he said about the value of irradiation over 
surgery in the treatment of extrinsic carcinoma 
of the larynx. We, too, have seen much more 
satisfactory results in the extrinsic group fol- 
lowing intensive irradiation than with radical 
surgery. 

Dr. McGuffin’s statement concerning his 
treatment of the glands of the neck in cases of 
carcinoma of the mouth interested me very 
much, since it corresponds with the treatment 
we have been carrying out routinely in these 
cases at the Clinic. 
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INTRAVENOUS 
ERHAPS in. no branch of medicine 


has greater progress been made in 
diagnosis than in the field of the geni- 
tourinary diseases. With the aid of the 
cystoscope and the roentgen ray, and the 
employment of pyelographic media first 
reported by Voelcker and Lichtenberg,! 
the skilled urologist has achieved a diagnos- 
tic accuracy which is perhaps unsurpassed. 
While cystoscopic and pyelographic 
examinations are of tremendous impog- 
tance, they are not without certain draw- 
backs and limitations. Technically, except 
in the hands of the most skilled, ureteral 
catheterization is at times difficult and 
subjects the patient to pain and occasion- 
ally to serious reactions. Osborne, Suther- 
land, Scholl and Rowntree,’ realizing the 
need for a more simple and painless method 
of exploring the urinary tract, first sug- 
gested in 1923 the oral and intravenous 
administration of sodium iodide as a means 
of depicting the urinary tract roentgeno- 
graphically. They hoped by this method 
to obviate the necessity in many cases of a 
cystoscopic examination. The thought 
which prompted the use of this method was 
the fact that dermatologists were giving 
large doses of sodium iodide without any 
harmful effects; as much as 10 gm. could 
be given to practically every patient with- 
out any untoward symptoms, provided 
the injection was not made too rapidly. 
t found that satisfactory roentgeno- 
grams he bladder were secured in 
practically every case with doses of from 
5 to 20 gm. intravenously, while 10 gm. 
1 Voelcker, F., and Lichtenberg, A. Pyelographie (Roent- 
genographie des Nierenbeckens nach Kollargolfiillung). Mün- 

chen. med Wehnschr., 1906, 53, 105-107. 
2 Osborne, E. D., Sutherland, C. G., Scholl, A. J., Jr., and 


Roentgenography of urinary tract during 
excretion of sodium iodid. ¥. Am. M. Ass., 1923, 80, 368-373. 
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PYELOGRAPHY 


of the sodium iodide intravenously gave 
fair roentgenograms of the kidneys and 
ureters in approximately S50 per cent of the 
cases and occasionally the liver and 
spleen were visualized. They also made 
the observation that the time elapsing 
between the administration of the sodium 
iodide and the taking of the roentgeno- 
grams ts of vital importance owing to the 
rapidity of the urinary excretion of the 
iodide. The best roentgenograms which 
they obtained were taken one-half, one 
and two to three hours after doses of 5, 
1oand 20 gm. respectively. These obser- 
vations were based on the actual determin- 
ation of the rate of excretion of the sodium 
iodide. 

While satisfactory roentgenograms of 
the kidney, ureters and bladder were 
obtained, the results were not comparable 
to those obtained by the usual pyelo- 
graphic examination and consequently this 
method was not pursued further. They 
suggested, however, that these investiga- 
tions might serve as stepping stones to 
other fields of study and in this they were 
not mistaken as the publication of their 
work was soon followed by the studies of 
Volkmann! (1924) who experimented with 
various substances including lithium iodide 
and the bromide as well as the iodide of 
sodium, and from these studies he also 
concluded that sodium iodide was the 
preparation of choice, his findings being 
comparable to those of Osborne, Suther- 
land, Scholl and Rowntree. Also in 1924 
Rosenstein and von Lichtenberg reported 
work with iodide in conjunction with the 
perirenal pneumoradiographic method of 

1 Volkmann, Joh. Zur réntgenographischen Darstéllung der 


Harnwege durch intravendse Verabreichung schattengebender 
Mittel. Deutsche med. Wchnschr., 1924, 50, 1413-1414. 
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Rosenstein. Lenarduzzi and Pecco! in 
1927 on the basis of animal experimenta- 
tion with sodium iodide obtained good 
roentgenograms of the kidney pelvis after 
the ligation of the ureters. Finally Roseno 
and Jepkins,? in 1929, conceived the idea 
of combining sodium iodide with urea and 
in numerous experiments on dogs found 
that the intravenous injection of sodium 
iodide in conjunction with urea produced 
a contrast medium which was satisfactory 
enough to visualize the kidney pelvis. 
In the first animal experiments the ureters 
were ligated so as to produce a slower 
excretion of the urine but later this was 
replaced by a preliminary subcutaneous - 
jection of morphine which exercised a 
inhibiting effect upon the bladder ee 
ture. The addition of the urea, because 
of its diuretic effect, besides acting as a 
vehicle for the iodide, accelerated the ex- 
cretion of the contrast medium through 
the kidney, leading to a greater concen- 
tration and thus to a better visualization 
of the kidney pelvis. The resulting roent- 
genograms were more satisfactory both 
from a technical and clinical standpoint 
than any that had been previously reported 
and the method was extended to humans. 
Roseno® in the clinical application of 
these studies to humans conchaded that 
intravenous pyelography is of great ad- 
vantage in all those instances in which 
the usual pyelographic examination is 
contraindicated, as for example, ureteral 
stricture, atrophy and tuberculosis of the 
bladder, occlusion of one of the ureters or 
tuberculosis of the kidney. It was observed 
that there were reactions in some of the 
cases following the intravenous adminis- 
tration of their preparation. These re- 
actions manifested themselves as a sensa- 
tion of pressure in the head and occasionally 
1 Lenarduzzi, G., and Pecco, R. Iniezioni endovenose di 
ioduro di sodio (ricerche radiol sperimentali). Arch. di radiol., 
1927, J; 1055-1060. 
? Roseno, A., and Jepkens, H. Intravenous pyelography. 
Fortschrga. d. Geb. d. Réntgenstrahlen, May, 192g, 39, 859-863. 
3 Roseno, A. Die intravenése Pyelographie. II. Mitteilung. 


edpmische Ergebnisse. Klin. Wchnschr., June 18, 1929, 8, 1165- 
1170. 
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in the chest, associated with a feeling ,of 
faintness such as observed following the 
injection of calcium sats. There were at 
times evidences of headache with a slight 
elevation of temperature which lasted 
for about twenty-four hours. Within 
forty-eight hours all reactive symptoms 
had disappeared. The normal pyelogram 
obtained after intravenous injection with 
the contrast medium differed from that 
obtained after the retrograde injectjon 
in that it appeared smaller and less dis- 
torted. Roseno attributed this difference 
in size to the fact that mechanical distor- 
tion is entirely absent in intravenous 
pyelography. He concluded from his 
studies that intravenous pyelography with 
iodine-urea gives a method of functional 
kidney diagnosis, at the same time per- 
mitting visualization of the entire excretory 
urinary paths. In his first publications 
Roseno did not give the exact nature of 
the solution which he employed but he 
later called the preparation “‘pyelognost.’”! 


Swick? in November, 1929, reported a 
new preparation called “‘uroselectan” for 
intravenous pyelography. This was de- 
veloped by Binz and Rath from a com- 
pound called selectan nevtral which had 
been used in the treatment of coccus 
infections of various types. The good 
results obtained in infections of the gall- 
bladder and urinary tract made it seem 
probable that the excretion of selectan 
neutral was chiefly through these two 
tracts, a fact which led to the investigation 
of its value for the roentgen visualization 
of the biliary and urinary tracts. Uroselec- 
tan proved entirely harmless, of good 
solubility, was excreted by the kidney in 


roentgen visibility, and was 
entirety in a short while 
administration. 


1 Roseno, A. Die intravendse Pyelographie. Klin. Wchnschr., 
Aug. 27, 1929, 8, 1623. 

? Swick, M. Darstellung der Niere und Harnwege im Rönt- 
genbild durch intravendése Einbringung eines neuen Kontrast- 
stoffes, des Uroselectans. Klin. Wchnschr., Nov. 5, 1929, 
2087-2089. 
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Later von Lichtenberg and Swick! and 
more recently Swick? in continuing the 
work with uroselecthn reported favorably 
on its use and conclinled that intravenous 
pyelography by means of uroselectan is of 
considerable value in the diagnosis of all 
urologic conditions, and moreover that it 
permits the elaboration of new methods 
for the estimation of the functional dis- 
turbances of the kidney. 

Qther investigators®46.7.8.9 have con- 


1 von Lichtenberg, A., and Swick, M. Klinische Piifung des 
Uroselectans, Klin. Wchnschr., Nov. 5, 1929, 8, 2089-2091. 

? Swick, M. Intravenous urography by means of uroselectan. 
Am. J. Surg., Feb., 1930, 8, 405-414. 

3 Kielleuthner. Ueber eine neue aussichtsreiche Unter- 
suchungsmethode an den Harnorganen (Uroselektan). München. 
med. Wchnschr., Feb. 14, 1930, 77, 276-278. 

4 Bergerhoff, W. Intravenous injection of contrast medium 
for pyelography; significance of this method for internal medicine. 
Med. Klin., Feb. 14, 1930, 26, 232. e 

5 Béclére, H., Porcher, P., and Henry, Robert. Premiers 
résultats de la methode de Lichtenberg. (Pyélo-urétero-cystogra- 
phie par injection intra-veineuse). Bull. et mém. Soc. de radiol. 
méd. de France, Feb., 1930, 78, 79-81. 

ê Vallery-Radot, Pasteur, Dalsace, Jean; Nemours-Auguste 
and Derot, Maurice. Nouveau procédé d’exploration radiologique 
des voies urinaires. Presse méd., March 19, 1930, 38, 385-387. 

7 Ravasini and Gortan. Il quadro radiografico delle vie uri- 
narie mediante l'iniezione endovenosa con |’uroselectan. Radiol. 
med: March, 1930, 77, 327-328. 

*Roth, E. J. H., and Wright, H. W. S. Intravenous pyelog- 
raphy. Brit. M. 7., Apr. 26, 1930, 7, 778-780. 

° Truchot. Présentation de quelques radiographies du 
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tinued the studies with uroselectan, all 
of whom report favorble results with its 
use. 


This new method employed in the study 
of the genitourinary tract is too recent 
to permit of any accurate conclusions, 
but by its use pyelography will undoubtedly 
be greatly simplified and with this simplifi- 
cation there will be a possibility of earlier 
studies in renal, ureteral and a vesical 
disturbances, and it also opens up a new 
approach to the study of the physiology 
of the kidneys and ureters. 


Although the introduction of intraven- 
ous pyelography in the diagnosis of 
genitourinary conditions will simplify the 
technique of examination, it may add 
considerably to the difficulty of interpre- 
tation and will place on the examiner 
a greater responsibility in the proper 
interpretation and utilization of the in- 
formation gained by this method of study.* 
système urinaire, obtenues après injection intra-veineuse d’uro- 
sélectan. Bull. et mém. Soc. de radiol. méd. de France, April, 
1930, 78, '71-173. 

* For a review of recent literature on the subject of intra- 


venous pyelography, see the abstract section in this number, 
beginning with page 68%. 
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CORRESPONDENCE - 
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Items for this section solicited promptly after the events to which they refer. 








MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 

AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan St., 

Toledo, Ohio. 

Thirty-first annual meeting: West Baden Springs 
Hotel, West Baden, Indiana, Sept. 23-26, 1930. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Albert Soiland, 1407 S. Hope St., 

Los Angeles. Calif. 

Annual Meeting, Detroit, Mich., 1930. 

SECTION ON RADIOLOGY, 
MEDICAL ASSOCIATION 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pitts- 

burgh, Pa. 

Annual meeting, Detroit, Mich., June 23-27, 1930. 

RADIOLOGICAL SOCIETY OF NORTH AMER- 
ICA 
Secretary, Dr. I. S. Trostler, 812 Marshall Field 

Annex, Chicago, Ill. 

Sixteenth annual session: Los Angeles, Calif., Dec. 
I= 55 Ig 30. 

RADIOLOGIC AL SECTION, LOS ANGELES 
COUNTY MEDICAL SOCIETY 
Secretary, Dr. Orville N. Meland, 1407 S. Hope 

St., Los Angeles. 

Meets on the third Wednesday of each month at the 
California Hospital. 

RADIOLOGICAL SECTION, 
MEDICAL ASSOCIATION 
Secretary, Dr. W. S. Lawrence, 

Bldg., Memphis, Tenn. 

BUFFALO RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Fran- 

ceschi, 610 Niagara St. 

Meets none Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 

CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. Robert A. Arens, Michael Reese 

Hospital. 

Meets monthly on second Thursday from October to 
May (except during month of December) at Vir- 
ginia Hotel. Dinner at 6 P.M., scientific session at 
8 P.M. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry L. Farmer, 2930 Prospect 

Ate. 


AMERICAN 


SOUTHERN 


Medical Arts 


. PBecretaries of societies not here listed are requested tosend 
the necessary information to the Editor. 


Meetings are held at 6 o’clock at the University 
Club on the fourth Monday evening of each 
month from September to April, inclusive. 


DETROIT ROENTGEN RAY AND RADIUM 
SOCIETY 
Secretary, Dr. O. J. Shore, Fisher Building, 
Meets monthly on first Thursday from October to 
May, at Wayne County Medical Society Building. 


CENTRAL ILLINOIS RADIOLOGICAL SO- 
CARTY 
Secretary. Dr. H. C. Kariher, 
egular meetings held quarterly. 
INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 
Annual meeting each February 22 in Indi anapolis. 


MILWAUKEE ROENTGEN RAY SOCIETY 
Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., 
Milwaukee. 


Meets first Friday in October, December, February 
and April. 
Place of meeting designated by the president. 


MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L, G. Rigler, University Hospital, 
Minneapolis, Minn. 
Next meeting Duluth, Minn., July 14, 1930. 


NEW ENGLAND ROENTGEN RAY SOCIETY 
et Dr. Thomas R. Healy, 370 Marlboro 
St., Boston. Mass, 
Meer monthly on third Friday, Boston Medical 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr’ Robert E. Pound, Fifth Avenue 
Hospital. 
Meets monthly on third Monday, New York Aca- 
demy of Medicine. 


Decatur, Illinois. 


CENTRAL NEW YORK ROENTGEN RAY 
SOCIETY 
Secretary, Dr. S. Childs, 316 ’ Bldg., 


Syracuse, N. X Thess meetings a AO 
August and November. © 
PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr, Harold B. Thompson, Seattle, Wash. 
Two meetings a year. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 


«zs! 


=e 


Secretary, Dr W. E. Reiley, Clearfield, Penna. = at 


Two meetings a year, April and October. 
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a Meets monthly on first 
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PHILADELPHIA RQENTGEN RAY SOCIETY 
Secretary Dr. John T. Farrell, Jr., 235 S. 15th St., 


Philadelphia. 
Thursday evening, Pennsyl- 
vania Hospital. 


ROCHESTER ROENTGEN RAY SOCIETY, 
ROCHESTER, N. Y. 
Secretary, Dr. James M. Flynn, 282 Alexander St. 
Meets monthly on the first Friday evening at 7:45 
at the Rochester Medical Association Building. 


ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R. Sante, Missouri 
Building 
Meets first week of each month. Time and place of 
meetings designated by president. 


TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, Houston, 
Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 


UNIVERSITY OF MICHIGAN ROENTGEN¢e 
RAY SOCIETY 
Secretary, Dr. D. M. Clark, University Hospital, 
Ann Arbor, Mich. 
Meets every Wednesday evening from September to 
July, at 7:30 o'clock in the amphitheatre of the 
University Hospital. 


VIRGINIA ROENTGEN RAY CLUB 


Secretary, Dr. Wright Clarkson, 205 S. Sycamore 
St., Petersburg, Va. 


CuBA 
SOCIEDAD CUBANA DE RADIOLOGIA Y 

FISIOTERAPIA»? 

Secretary, Dr. Francisco Padron, Enrique Vil- 
luendas 64, Havana, Cuba. Meets monthly in 
Havana. 

BRITISH EMPIRE 
BRITISH INSTITUTE OF RADIOLOGY IN- 
CORPORATED WITH THE RÖNTGEN SO- 
CIETY 
Meets on the third Thursday of each month, from 
November to June inclusive, at 8:15 P.M., at 32 
Welbeck St., London, W. 1., or as advertised. 


ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CON- 

--FINED TO MEDICAL MEMBERS) 

Meets Ww the third Friday of each month during the 
winter -20 P.M. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. I. 

SECTION OF RADIOLOGY AND MEDICAL 


ELECTRICITY, AUSTRALASIAN MEDICAL 
CONGRESS 


Secretary, Dr. H. M. Cutler, 139 Macquarie St., 
Sydney, New South Wales. 


‘RADIOLOGICAL SECTION OF THE VIC- 


TORIAN BRANCH OF THE BRITISH MED- 
ICAL ASSOCIATION 


Secretary, Dr. Colin Macdonald, Lister House, 61 
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Collins St., Melbourne, Australia. 
Meets monthly at Melbourne duripg the winter. 


SECTION ON RADIOLOGY, CANADIAN MED- 
ICAL ASSOCIATION . 
Secretary, Dr. A. H. Rolph, 160 St. George St., 

Toronto, Ont. 


RADIOLOGICAL SECTION, NEW ZEALAND 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, 

Christ-church. 

Meets annually. 


CONTINENTAL EUROPE 


BELGIAN SOCIETY OF ROENTGENOLOGY 

Secretary, Dr. J. Boine, Avenue des Alliés, 134, 
Louvain (Belgium). | 

Meets monthly on second Sunday at d’Egmonds 
Palace, Brussels, except in the summertime. 

SOCIETE DE RADIOLOGIE MEDICALE DE 
FRANCE 

Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris. 

SOCIETE SUISSE DE RADIOLOGIE (SCHWEI- 
ZERISCHE RONTGEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, 

La Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, 
Molzgasse, Biel. 
Meets annually in different cities. 


SOCIÉTÉ FRANCAISE D’ELECTROTHERA- 
PIE ET DE RADIOLOGIE MEDICALE 

Meets monthly on fourth Tuesday, except during 
months of August and September, 12 Rue de 
Seine, Paris, 


ASSOCIATION OF GERMAN ROENTGEN- 
OLOGISTS AND RADIOLOGISTS IN CZECH- 
O-SLOVAKIA 
Secretary, Dr. Walter Altschul, German Univer- 

sity, Prague, 11/52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GE 
SELLSCHAFT FUR RONTGENKUNDE UND 
STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in 
Berlin, one year in some other German city. Meets 
in addition every two years with the Gesellschaft 
deutscher Naturforscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, 
Klopstockstrasse 10, Hamburg, Germany. 


SUD- UND WESTDEUTSCHE RONTGENGE- 
SELLSCHAFT 


Meets annually in different cities. 


NORD- UND OSTDEUTSCHE ROENTGENGE- 
SELLSCHAFT 


Meets annually in different cities. i 


DUTCH SOCIETY OF ELECTROLOGY Alam . 
ROENTGENOLOGY 

Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 
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SOCIETA ITALIANA RADIOLOGIA MEDICA 

Secretary, Professor M. Ponzio, University of 
Turin, Turin. 

SOCIETATEA ROMANA DE RADIOLOGIE SI 
ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., 

Bucarest. 

Meets second Monday in every month with the ex- 
ception of July and August. 

ALL-RUSSIAN ROENTGEN RAY ASSOCIA- 
TION, LENINGRAD, USSR in the State Insti- 
tute of Roentgenology and Radiolagy, 6 Roentgen 
St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simon- 
son. 

Meets annually. 

LENINGRAD ROENTGEN RAY SOCIETY 
Secretaries, Drs. S. G. Simonson and G. A. 

Gusterin. 

Meets monthly on the first Monday at 8 o’clock in 
the State Institute of Roentgenology and Radi- 
ology, Leningrad. 

MOSCOW ROENTGEN RAY SOCIETY 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and 

S. T. Konobejevsky. 

Meets monthly on the first Monday at 8 o’clock, the 
place of meeting being selected by the Society. 

POLISH SOCIETY OF RADIOLOGY 
Secretary, Dr. A. Elektorowicz, 1g Hoza St., War- 
saw. 

Meets annually. 

WARSAW SECTION, POLISH SOCIETY OF 
RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a 
joint association called the Northern Association 
for Medical R adiology, meeting every second year 
in the different countries belonging to the Associa- 
tion. Each of the following societies, with the ex- 
ception of the Denmark Society, meets every 
second month except in the summertime: 

SOCIETY OF MEDICAL RADIOLOGY OF SWEDEN 

Meets in Stockholm. 

SOCIETY OF MEDICAL RADIOLOGY IN NORWAY 

Meets in Oslo. 

SOCIETY OF MEDICAL RADIOLOGY IN DENMARK 
Secretary, Dr. O. Wissing, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 

Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secgetary, Professor Holzknecht, Vienna, 1x, Gen- 

eral Hospital. 

@@eets on the first Tuesday of each month from 

October to July. 
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ASSOCIATION OF GERMAN - 
ROENTGENOLOGISTS AND 
RADIOLOGISTS 


The Seventh Meefing of the Association” 


of German Roentgenologists and Radiolo- 
gists in the Czechoslovakian Republic 
was held in Prague on November 9 and 
10, 1929. The Chairm&n of the meeting 
was Jaksch-Wartenhorst and the Business 
Manager, Altschul. The meeting was well 
attended. Among those present were '‘niany 
oficial representatives from the Govern- 
ment, the University and interested cor- 
porations. Professor G. A. Wagner of 
Berlin was elected an honorary member. 
The Chairman gave a eulogy of deceased 
members, particularly of Lajos Hartmann, 


ethe Vice-President of the Association, who 


died shortly before the meeting. 


CRANIAL DIAGNOSIS 


Schüller (Vienna) reviewed the diseases 
of the child’s skull and demonstrated by 
roentgenograms, photographs and anatomi- 
cal preparations the various changes 
significant for roentgen diagnosis. 

Mayer (Vienna) reviewed selected topics 
in the roentgenology of the ear. For the 
demonstration of the tefMporal bone the 
procedures of Schiller, of Stenvers, and 
of Mayer have been found most satis- 
factory. The details of acute and chronic 
otitis were considered. In these conditions 
the roentgen picture is of great value; 
however, indications for operation should 
not be based on the roentgenogram ex- 
clusively. 

Herrnheiser (Prague) demonstrated a 
serial device for simplification of the 
roentgen technique of the ear. 

Low-Beer (Prague) discussed th 
gen technique proposed dgsmsehim and 
recommended serial expgsures, the great 
advantages of which were demonstrated 
by examples. 

Amersbach (Prague) showed pictures 
of a case of sequestrum of the bone which 


> t 
oent- 


_ 


included the whole labyrinth region anti, ~t 


in addition, the greatly dilated auditory 


og 
\ ‘sharply demarcated ‘rea of rarefaction 
* which indicated an epidural cholesteatoma. 


meatus. He also showed pictures of a case 


. in which the roentgenogram after operation 


showed behind the. operative cavity a 


The clinical diagnosis of the condition 
in this case could not have been made by 
any other method 

Kraus (Prague) showed roentgenograms 
of a sequestrum of the lateral attic wall 


- before and after operation. 


Herzog (Witkowitz) demonstrated soent- 
genograms of the skull of a case of osteitis 
fibrosa. 

Steiner-Teplitz (Schoenau) showed pic- 
tures of a case of tumor of the orbit and 
discussed the roentgenographically demon- 
strable changes of the orbit. 

Altschul (Prague) showed pictures of the 
maxillary joint taken by his method which 
permits clear recognition of the anatomical 
changes. 

Jirka (Saaz) discussed the importance 
of roentgen diagnosis in dentistry, es- 
pecially for root tip resection, replantation, 
antrum treatment, unerupted teeth and 
localization of foreign bodies. 


e THORAX 


Weil (Prague) demonstrated a sac- 
culated pleuritic exudate of the right 
lung. 

Herzog (Witkowitz) showed roentgeno- 
grams of the projectile in the right heart. 
In the discussion, Altschul and Holfelder 
reported foreign bodies in the heart 
observed by them. 


ABDOMEN 


Gurniak (Prague) reported the roentgen 
4examigation of a case of gastroenterostomy 
in whi lower ileum was mistakenly 
used by the surgeon for the anastomosis. 


, Report was also made on a polyp in the 


2 bulbus duodeni. 


Weil (Prague) showed pictures of a 
case of difficult evacuation through the 


‘werectal ampulla and of five tumors of the 


small intestine. 
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Beutal and Mahler (Prague) showed 
pictures of a gastric divertieulum close to 
the heart. The diagnosis of the condition 
was confirmed gastroscopically. . 

Herzog (Witkowitz) demonstrated papil- 
lomas at the stomach exit coexistent with 
niche ulcer in the duodenum. 

Gütig (Witkowitz) showed pictures of an 
echinococcosis of the spleen. 

Reimann (Prague) discussed the diag- 
nostic evaluation of the gall-bladder reflex. 
In doubtful cases this reflex serves as a 
diferential diagnostic test of great value. 
For this purpose, the so-called Boyden meal 
is used as the most effective agent for 
causing contraction of the gall-bladder; 
or, if the stomach should remain empty, 
pituitrin is administered intramuscularly. 
During the time that failure to contract 
is associated with disease of the gall- 
bladder, observations on the speed and 
completeness of gall-bladder emptying 
can be of only slight clinical importance. 

A case was also described in which 
the whole common bile duct and the 
hepatic ducts in the liver were spon- 
taneously filled with barium during a 
gastric study of the duodena papilla. 

Reiser (Prague) was able to follow the 
course of a gallstone to the time of its 
discharge. 

BONES 


Jaroschy (Prague) reported 3 cases of 


joint chondromatosis, 2 of which were in 


the elbow and one in the knee; and Schütze 
reported a case of chondromatosis in the 
shoulder joint which is rarely affected. 
Kuh (Prague) showed roentgenograms 
of a case of Sudeck’s bone atrophy in which 
a Doppler operation completely relieved 
the bone atrophy, so that subsequent 
roentgenograms showed normal bone den- 
sity. In the discussion, Biedl and Hilgen- 
reiner (Prague) spoke on the etiology of 
this disease. There was also a demonstra- 
tion of a case of localized ostitis fibrosa 
of the right tibia. < 
Weil (Prague) showed pictures of ga 
cystiform tuberculosis of the wrist joint. 
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Fritsch (Bielitz) reported a case of 
osteoplastic metastases of the vertebrae 
in a mammary carcinoma affecting the 
seventh thoracic and second lumbar verte- 
brae. 

Reiser and Mandler (Prague) reported 
a case of bone tumor occurring simul- 
taneously in the upper arm and thigh, 
which may represent multiple metastases 
of an occult primary tumor or else a 
Ewing bone sarcoma. 


THERAPY OF MALIGNANT TUMORS 


Holfelder (Frankfurt) discussed the 
nature of the carcinoma dose and of the 
results attained with it. Attempts to 
increase the lethal effectiveness of the rays 
have been based on the principle of divid- 
ing the dose over a number of treatments 
as has been done by Pfahler (saturation 
method), Finzi (in carcinoma of the 
trachea), Coutard (in tongue and mouth 
carcinomas) and Hbolfelder (in gastric 
carcinomas). A report was given of recent 
experiments on carcinomas of the esopha- 
gus by means of a special cross-fire treat- 
ment and divided dosage. In about half 
of the irradiated cases stenosis was pre- 
vented. The speaker is in favor of the 
establishment of radiotherapeutic clinics 
modeled after the one at Stockholm. 
In the discussion, Altschul emphasized 
the difficulty of the cancer problem 
because each cancer cell reacts differently 
toward irradiation. He voiced objection 
to the roentgen treatment of mouth 
carcinomas because of the unavoidable 
injury to the salivary glands. Weibel 
(Prague) mentioned the difficulty in affect- 
ing the very resistant cancerous recidive 
lymph glands on the pelvic wall and along 
the vertebrae, and looks forward to much 
better results from divided dose treatment. 
Steiner also favors fractional irradiation. 
Jaksch-Wartenhorst (Prague) strongly en- 
dorsed the establishment of radiotherapeu- 
tic efinics. 

æ Steiner reported a case of tumor of 
the right side of the forehead. After 
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roentgen therapy allsymptoms disappeared 


and have not returned after an internal 


of two years. 


¢ 


ROENTGEN THERAPY OF INFLAM- 
MATORY DISEASES 


Fried (Breslau) reported on the roentgen 
treatment of inflammatfons of the glandu- 
lar organs, viz., parotitis, mastitis, orchitis, 
epididymitis and prostatitis. In about 
75 per cent of the cases a satisfactory 
result was obtained; in the early stages 
there was a prompt recession, and in 
the later stages there was acceleration 
of abscess development and more rapid 
healing. 

Epstein (Aussig) reported the results 

eof roentgen irradiation in inflammations. 

In 161 cases there were 115 favorably 
affected. One of the conditions that re- 
mained totally unimproved by irradiation 
was endocarditis of the mild or ulcerating 
type. 

Herzog (Witkowitz) suggested mild ir- 
radiations of the spleen for the treatment 
of multiple furunculosis. 

Schiller (Wlaschim) and Altschul 
(Prague) reported results obtained in 
patients over seventy yéars old suffering 
from prostatitis with urinary retention. 
By combining roentgen irradiation with the 
customary conservative therapy, there was 
obtained in two-thirds of the cases com- 
plete relief which has continued now for 
three years. In the discussion, Gütig ex- 
pressed preference for the surgical treat- 
ment. 

Samek (Prague) discussed the roentgen 
treatment of gonorrhea in the male. There 
seemed to be no effect in the acute cases, 
but on the other hand, satisfactory results 
were obtained in chioiileesences with 
infiltration and complicagions. 

Schoenhof (Prague) reported on the 
roentgen treatment of erysipelas. In 34 
cases, there were only 4 showing no 
effects, while 21 patients showed an 


\ 


immediate drop 1 in temperature and arrest 


In 


of the extensive skin symptoms. 


a 


opposition to Fried who recommends the 


- use of heavy filters, Schoenhof favors 


) 


a 3 mm. Al filtration which also permits 
*the treatment of patients at home by 
means of smaller portable apparatus. 

Jirka (Saaz) recommends roentgen 
therapy in the modern dental treatment 
of cases of periosti€is. 

Bardachzi (Aussig) discussed the roent- 
gen treatment of Basedow’s disease. When 
internal treatment fails ‘to give prompt 
results, irradiation should be tried. Surgi- 
cal treatment is to be given in those cases 
with symptoms of compression or which 
have been found refractory to the roentgen 
rays. Skin hypersensitiveness was not found 
in any of the patients with Basedow’s 
disease. 
Fried, Altschul and Holfelder because this 
question, which is unimportant in the 
treatment by small doses, is not yet 
settled. Steiner discussed the question 
of adhesions following roentgen treatment, 
which do not occur according to recent 
results with correct technique. Herrn- 
heiser, Guhr and Holfelder discussed the 
control of irradiation by determination 
of the basal metabolic rate. The latter 
always parallels the clinical condition but 
not always siniultaneously; the clinical 
symptoms may recede very much sooner 
and vice versa. Guhr suggested the 
determination of creatinine in place of the 
basal metabolism and recommended a 
post-irradiation handling through dietetic 
and hygienic precautions. Concerning the 
dosage, all who participated in the dis- 
cussion emphasized the necessity for in- 
dividual treatment which must be based 
on the severity of the disease. The whole 
discussion showed that the conservative 
attitude ofwagst surgeons is not justified. 


RADIUM THERAPY 


Markl (St. Joachimsthal) had carried 
out experiments to find directly measurable 
relations between the dose used in emana- 


‘tion therapy and the threshold value of the 


He 


biologically effective radiant energy. 
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This opinion was opposed by. 
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made the astonishing discovery that the 
dosage found empirically to be satisfactory 
is in fact at the threshold value of the 
biologically effective radiant energy. ° 


MISCELLANEOUS 


Gütig (Witkowitz) expressed objection 
to the practice of basing conclusions 
concerning the operability of a gastric 
carcinoma upon the roentgen findings 
alone. This objection was supported by 
Schütze. 

Altschul (Prague) reported the results 
of roentgen therapy in certain cases of the 
less common diseases, such as periarthritis 
humeroscapularis, spondylarthritis ankylo- 
poetica and hemophilia. 


TECHNIQUE 
Spiegler (Vienna) demonstrated an 
acoustic milliammeter-minute counter 


which permits the acoustic detection of the 
magnitude of the tube current by means 
of the variable frequency of a light tapping 
signal. 

Busso (Vienna) described different types 
of inductive fine controls whereby one can 
exactly adjust the tube voltage to any 
value within the usual limits. 


MONUMENT OF 
ROENTGEN 


It is proposed by the Rheinisch-West- 
falische-Réntgen Society, through its 
founder and president, Prof. P. Krause 
in Miinster, that a life size monument of 
Roentgen be erected in his birthplace of 
Lennep. The city of Lennep has given the 
most beautiful spot in the town for this 
purpose, and the cost of the monument is 
being raised by voluntary subscription. 

American roentgenologists are invited 
to contribute to this fund, and it is hoped 
that a sum of $2500, which is a quarter 
of the cost of the monument, can be 
raised in this country. Upon consultation 
with the presidents of the Americ 
Roentgen Ray Society and the Radiologi- 
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cal Society of North America, it was 
decided to s@nd out letters asking for 
donations. Thirteen hundred and eighty 
letters were sent to radiologists on March 
15, 1930. Over a hundred generous con- 
tributions have been received, the total 
sum collected thus far being $900. It is 
hoped that the remaining $1600 will be 
contributed by the 1200 roentgenologists 
who have not yet responded. 

Checks should be sent to Otto Glasser, 
Ph. D., Cleveland Clinic Foundation, 2050 
E. g3rd St., Cleveland, Ohio. The funds 
which are collected will be transferred 
to the ““Denkmalsfonds der Rhein, Westf. 
Rontgengesellschaft” of the ‘Deutsche 
Bank, Duesseldorf,” and the names of the 
contributors will be sent to Prof. P. Krause, 
3 Westring, Minster, i. W. Germany. 


THE JOHN PHILLIPS 
MEMORIAL PRIZE 


The American College of Physicians 
announces the JOHN PHILLIPS MEM- 
ORIAL PRIZE of $1500.00, to be awarded 
for the most meritorious contribution in 
Internal Medicine and sciences contribut- 
ing thereto, under the following con- 
ditions: 

(1) The contribution must be submitted 
in the form of a thesis or dissertation based 
upon published or unpublished original 
work. 

(2) It must be mailed to the Executive 
Secretary of the American College of 
Physicians on or before August 31, 1930. 

(3) The thesis or dissertation must be 
in the English language, in triplicate, in 
typewritten or printed form, and the work 
upon which it is based must have been 
done in whole or in part in the United States 
or Canada. 

(4) The recipient of the prize would be 
expected to read the essay at the next 
Annual Meeting of the College, after 
which he would be officially presented with 
the prize by the President. 

“s) The College reserves the right to 
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make no award of the prize if a sufficiently 


meritorious piece_of work has not been _ . 


received. 


(6) The announcement of the prize% 


winner will be made not later than two 
months before the Annual Meeting. 


AMERICAN COLLEGE OF PHYSICIANS 


E. R. Loveland, Executive Secretary 
133-135 S. 36th Street 
Philadelphia, Pa. 


AMERICAN ROENTGEN RAY 
SOCIETY 


PRELIMINARY PROGRAM 
Thirty-first Annual Meeting, West Baden Springs 


Hotel, West Baden, Indiana, September 23-26, 


1930. 

The Nasal Accessory Sinuses; Roentgenographic and 
Clinical Observations. Bundy Allen, M.D., 
Tampa, Florida. 

The Relationship between the Roentgenologist and 
the Surgeon in the Treatment of Diseases of 
the Stomach and Duodenum. D. C. Balfour, 
M.D., Rochester, Minnesota. (By invitation.) 

The Clinical Study of “Colitis” with Special Refer- 
ence to so-called “Colitis.” J. A. Bargen, M. D., 
Rochester, Minnesota. (By invitation.) 

Opaque Oils in Maxillary Sinus Disease. Raymond 
C. Beeler, M.D., L. A. Smith, M.D., and J. N. 
Collins, M.D., (by invitation), Indianapolis, 
Indiana. 

The X-ray Diagnosis and the Roentgen Therapeutic 
Results in Lymphosarcoma of the Mediastinum 
and Lungs. W. W. Belden, M.D., and John 
Remer, M.D., New York City. 

Fixation and Posture of Infants for Roentgen Ray 
Examination. David R. Bowen, M.D., Phila- 
delphia, Pennsylvania. 

The Roentgenologist in Industrial Surgery. E. C. 
Samuel, M.D., and E. R. Bowie, M.D., New 
Orleans, Louisiana. 

Intravenous Urography. W. F. Braasch, M.D., 
Rochester, Minnesota. (By invitation.) 

Rickets. Ralph S. Bromer, M.D., Philadelphia, 
Pennsylvania. a, 

The Value of the Roentgenologicaf Examination in 
Pulmonary Tuberculosis. La®rason Brown, M.D., 
Saranac Lake, New York, and Homer L. 
Sampson, M.D., Trudeau, New York. (By 
invitation.) 

Displacements of the Gastrointestinal Tract by 
Extrabowel Pathology. 
Boston, Massachusetts. 
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Caccidioidal Granuloma: Roentgen Diagnosis. Ray 
Carter. M.D., Los Angeles, California. (By in- 
vitation.) 

Technic and Differential Roentgen Diagnosis of 
Carcinoma of the Pelvic Colon. James T. Case, 
M.D., Chicago, Illinois. 

Subject to be announed later, William Gregory 
Cole, M.D., New York City. (By invitation.) 
Caldwell Lecture: The History of the Development 
of the Hot-Cathofle Tube. William D. Coolidge, 

Ph.D., Schenectady, New York. 

Subject to be announced later. A. W. Crane. M.D., 
Kalamazoo, Michigan. 

Fractures of the Anterior Superior Border of the Os 
Calcis due to Indirect Violence. H. W. Dachtler, 
M.D., Toledo, Ohio. 

Epiphyseal Tuberculosis of the Spine. Howard P. 
Doub, M.D., and Carl Badgley, M.D., Detroit. 
Michigan. (By invitation). 

Is Irritation a Cause of Cancer? Arthur W. Erskine, 
M.D., Cedar Rapids, Iowa. 

A Review of 42 Cases of Melanosarcoma. William A. 
Evans, M.D., Detroit, Michigan. 

Wilhlem Conrad Roentgen and the Discovery of 
the Roentgen Rays. Otto Glasser, M.D., Cleve- 
land, Ohio. (By invitation.) 

The Roentgen Management of Chronic Leukemia, 
Ross Golden, M.D., K. R. McAlpin, M.D. (by 
invitation), and Katharine S. Edsall, B.S., New 
York City. (By invitation). 

Further Observations on the Treatment of Super- 
ficial Malignancy. George W. Grier, M.D., 
Pittsburgh, Pennsylvania. 

The Postpneumonic Lung. A. L. Hart, M.D., 
Tacoma, Washjngton. (By invitation.) 

Congenital Idiopathic Hypertrophy of the Heart 
with the Roentgen Findings in Two Cases. 
George W. Holmes, M.D., Boston, Massachusetts. 

Blood Changes in the Lymphomata and the Leu- 
kemias and their Bearing on Roentgen Ray 
Therapy. Raphael Isaacs. M.D., Ann Arbor, 
Michigan. (By invitation.) 

Lesions of the Diaphragm. E. L. Jenkinson, M.D., 
Chicago, Illinois. 

Necessity for Accurate Technic in® Oral Chole- 
cystography and Errors Attributable to Technical 
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Failures. B. R. Kirklin. M.D., Rochester, Minne- 
sota. 

Tuberculous Atelectatic Cirrh8sis of the Lung. 
Karl Kornblum. M.D., and Richard T. Ellison, 
M.D., Philadelphia, Pennsylvania. (By Pnvita- 
tion ) 

X-Ray Dosage. 
Minnesota. 
Giant Cell Bone Tumor: Roentgen and Differential 
Diagnosis. Leon T. Lewald, M.D., New York 

City. 

Diagnosis of Foreign Bodies in the Air Passages. 
W. F. Manges, M.D., Philadelphia, Pennsylvania. 

Uterine Hemorrhage Without Demonstrable Pathol- 
ogy. Charles L. Martin, M.D., Dallas, Texas. 

Pneumoconiosis (Silicosis). (a) The Pathological 
Characteristics. (b) The Roentgenological As- 
pects. H. K. Pancoast, M.D., and E. P. Pender- 
grass, M.D., Philadelphia, Pennsylvania. 

Radiation in the Treatment of Bone Tumors. G. E. 
Pfahler, M.D., and Leo D. Parry, M.D. Phila- 
delphia, Pennsylvania. (By invitation). 

The Roentgen-Ray Toleration Dose for the Myo- 
cardium of Rats. E. A. Pohle, M.D., Madison, 
Wisconsin, and A. S. Warthin, M.D. Ann Arbor, 
Michigan. (By invitation). 

Roentgen Observations on the Movement of Pleural 
Effusions. Leo G. Rigler, M.D., Minneapolis, 
Minnesota. 

Early Roentgen History. 
Kansas City, Missouri. 

A Discussion of the Occurrence of Benign Ulcer on 
The Greater Curvature. John Sproull, M.D., 
Haverhill, Massachusetts. 

Oral Cholecystography. William H. Stewart, WEL. 
New York City. 

Automatic Polarizer for Synchronous Rectifier. 
Robert B. Taft, M.D., Charleston, South Caro- 
lina. 

Intravenous Cholecystography. Charles A. Waters, 
M.D., Baltimore, Maryland. 

Skin Tolerance with Variable Intensities and Quali- 
ties of Roentgen and Radium Irradiation of 
Cancer. B. P. Widmann, M.D., Philadelphia, 
Pennsylvania. 

Subject to be announced later. E. A. Merrit, M.D., 
Washington, D. C. 


E. T. Leddy, M.D., Rochester, 


E. H. Skinner, M.D., 
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X-Råy TecHNoLocy. THE Propuction, 
MEASUREMENT AND APPLICATIONS OF X- 
Rays. By H. M. Terrill, Ph. D., Associate 
in Physics, Institute of Cancer Research, 
and C. T. Ulrey, Ph.D., Research Physicist, 
Westinghouse Lamp Company. Cloth. 
Price, $4.50. Pp. 256, with 143 ca nae 
New York: D. Van Nostrand Co., 1930. 


This work will at last provide a lt 
source of information regarding x-ray and high 
voltage technique needed by every new convert 
to the field of x-ray application or research. 
Moreover, the radiologist, who has a curiosity 
about the forces he is harnessing and the tool 
he is using, will find in this book an answer to 
many of his questions. As an engineer is better 
able to fully appreciate a steam pump after 
he has built one, so a radiologist will better 
appreciate the tools he is using if he knows 
about details and difficulties of their manufac- 
ture. The authors, representing the university 
and commercial type of research training, 
are in an excellent position to provide just 
enough of such information. 

The opening chapter gives a clear qualitative 
non-mathematical discussion of the properties 
of electrons, the practical bearing of which is 
felt throughout the book. Then follow ten 
chapters covering the x-ray tube, its manu- 
facture and operation, with many practical 
“wrinkles” of particular value to the laboratory 
worker; and two more covering briefly the very 
broad field of high voltage equipment and 
measurement. The remaining chapters deal 
with the x-ray output, its measurement and 
applications in biology, roentgenography and 
analysis of materials—of necessity treated very 
briefly. All chapters contain many technical de- 
tails which do much to provide one with a concep- 
tion of the problems with which he is dealing. 

“X-Ray Technology” is what its name 
implies and yet the authors have omitted 
practically all references of a technological 
nature. In the pages available it is impossible 
to cover the field in full detail but complete 
references would do much to enable the reader 
to bysld more easily upon the author’s well- 
constructed foundation. 


Lauriston S. TAYLOR 


ROENTGENOGRAPHIC TECHNIQUE. A MANUAL 
FOR PHYSICIANS, STUDENTS, AND TECH- 
nicrans. By Darmon Artelle Rhinehart, 
A.M., M.D., Professor of Roentgenology 
and Applied Anatomy, Sghool of Medicine, 
University of Arkansas; Roentgenologist 
to St. Vincent’s Infirmary, Baptist State 
Hospital, Missouri Pacific Hospital, and 
the Arkansas Children’s Hospital. Cloth. 
Price’$5.50. Pp. 388, with 159 illustrations. 
Philadelphia: Lea and Febiger, 1930. 


As every roentgenologist realizes the im- 
portance of having good roentgenograms for 
interpretation, there need be no apology for 
a new work on roentgen technique which helps 
procure them. Dr. Rhinehart has produced 
a volume which embodies the fundamentals 
of modern practice as well as outlining a system 
which, if followed, should give excellent results. 
While not in accord with all of his ideas, we 
feel that he displays an unusual understanding 
of the problems involved and explains them 
in a manner that should be clear even to the 
novice. 

The text is not of the catechismal or “ques- 
tion and answer” variety. The matter is 
presented with a singular uwiformity of style 
and arrangement that necessitates careful 
reading, but we believe this to be an advantage 
rather than a detriment. 


The author presents a very readable ex- 
position of the fundamentals of x-ray physics, 
dark room procedure and of the types of equip- 
ment in general use; features which are neces- 
sary for the information of the student or 
embryo technician. The several tables, graphs 
and diagrams add to the usefulness of the text 
and are equally applicable to any form of 
apparatus. Positions for making all the usual 
examinations are illustrated and explained. 
No pretense is made of covering all possible 
cases, many, of necessity, being left to the 
ingenuity of the roentgenologst. 

Whether or not the roentgenologist has time 
to read the book in detail he should, in the 
interests of better work, require each of his 
technical assistants to read it. 


E. W. Hatt 
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ROENTGEN DIAGNOSIS 
HEAD 


Radiol- 


SCHULLER, ARTHUR. Craniostenosis. 

089, NOV., 192950135 377-382. 

The author applies the term craniostenosis 
only to those anomalies which lead to a diminu- 
tiop jn the actual size of the skull cavity. Such 
a contraction is caused most commonly by 
premature closure of the sutures of the skull. 

The clinical symptoms of craniostenosis are 
dependent upon two factors: (1) the deformity, 
and (2) the contraction of the skull. As a result 
of the deformity of the basal bones the cranial 
nerves are often pulled, kinked, and com- 
pressed, so that serious disturbances of vision, 
hearing and smell may take place. The roent- 
gen appearances enable the examiner to deter- 
mine with considerable exactness the degree of 
contraction and deformity of the skull, includ- 
ing the basal bones. The degree of contraction 
is estimated by the extent of the impressiones 
digitatae and the juga cerebralia, and the 
amount of deformity is judged by the degree of 
depression of the floor of the middle cerebral 
fossa. 

The condition of the fluid spaces in the 
craniostenotic skull is markedly variable and of 
considerable practical significance. The distri- 
bution of these spaces can be determined by the 
roentgen examination, especially by means of 
contrast filling with air or lipiodol. Most com- 
monly there is a constriction of the intra- 
cerebral fluid spaces. On the other hand, the 
extracerebral spaces, especially the basal 
cisterna and the subarachnoid spaces, appear to 
be filled to a normal extent. In rare cases there 
may be an abnormal widening of the fluid 
spaces—a combination of craniostenosis with 
hydrocephalus. The presence of this combina- 
tion may be determined roentgenologically 
without any @gntrast filling, from the widening 
of the sella turcica. With uncomplicated 
craniostenosis the sella turcica appears to be 
entirely normal. 

The roentgen examination also permits a 
differential diagnosis between craniostenotic 
skull deformities and other types of form anom- 
alies of the skull such as microcephaly vera, 





pseudomicrocephaly, hydrocephalus and either 
generalized or local hyperostosis of the skull. 
In the most extensive cases of craniostenosis 
other skeletal anomalies are found, particu- 
larly in the distal portions of the extremities. 
Trigonocephaly, hypertelerismus and chon- 
drodystrophia are other skull deformities due to 
premature synostosis. 

In addition to the primary obliterations of 
the sutures which are to be regarded as con- 
genital anomalies there is also a secondary type 
of synostosis which is acquired and may occur 
after traumatic injury to the suture lines, in the 
course of certain diseases of the skull such as 
rickets, or in early acquired brain disturbances. 

The roentgen examination of the skull is of 
extreme importance in determining the diagno- 
sis and prognosis of those types of skull defor- 
mity grouped under the name of craniostenosis, 
in the narrower sense. The various disturbances 
that accompany these skull anomalies may be 
favorably influenced by roentgen therapy or by 
operative decompression— 7. D. Camp. 


Camp, Jonn D. The roentgenologic manifesta- 
tions of intracranial disease. Radiology, 
Dec., 1929, 73, 484-493. 

In order of their importance the various 
roentgen signs of intracranial disease are 
grouped as follows: (1) calcification within the 
lesion itself; (2) localized changes in the bone, 
such as destruction, proliferation or both; (3) 
changes in the sella turcica; (4) changes in the 
bone from increased intracranial pressure; (5) 
displacement of the pineal shadow; (6) air in 
or about the lesion, and (7) increased vascu- 
larity of bone. Lesions that may exhibit calci- 
fication include tumors, hematomas, tubercles, 
cysts, old abscesses, old meningeal lesions, en- 
cephalitis, sclerotic arteries and aneurysm. 
Such calcification requires distinction from 
the calcification which often occurs normally 
in the pineal gland, choroid plexus and pac- 
chionian bodies. The bones of the skull over- 
lying a contiguous tumor may exhibit locally 
the changes of destruction, proliferation or 
both. Most often the change consists of thin- 
ning of the internal table. Hyperostosis may 
occur, especially in association with pard¥P- 
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gittal tumors and those that arise from the 
temporofrontal meninges. Lesions causing de- 
formity of the sella turcica include benign and 
malignant tumors of the pituitary gland, 
extrasellar tumors giving rise to increased 
intracranial pressure, and disease of the sphe- 
noid bone. Displacement of the shadow of 
the pineal gland is valuable in the diagnosis 
and localization of intracranial tumors. In- 
creased vascularity of the bone is likely to 
accompany angiomatous tumors of the cortex. 


The value of the foregoing signs has been 
variously appraised. Crouse, from a review of 
the literature, estimated that 8 per cent of the 
lesions of the brain can be diagnosed from the 
roentgenogram. Dandy computed that 15 to 20 
per cent can be localized. Sosman, reviewing 
the main groups of tumors, was able to identify 
the tumor by means of the roentgen ray alone 


in 37 per cent.— 7. D. Camp. 


GutTMann, Lupwic. Möglichkeiten und Gren- 
zen der Enzephalographie bei zerebraler 
Kinderlähmung. (Possibilities and limita- 
tions of encephalography in cerebral infantile 
paralysis.) Fortschr. a. d. Geb. d. Röntgen- 
strahlen, Dec., 1929, 40, 965-978. 


Seven cases of infantile paralysis with uni- 
lateral localization to the brain are described 
more or less in detail and illustrated with 
encephalograms and in some instances with 
post-mortem sections. 

It was found that the basis of a unilateral 
cerebral infantile paralysis as demonstrated 
from the roentgenograms is (1) an atrophy of 
one-half of the brain with or without cyst 
formations; (2) sequelae of meningitis or me- 
ningo-encephalitis, and (3) primary develop- 
mental anomalies. 

In connection with this, attention is called to 
the fact that encephalography does not always 
lead to the demonstration of cyst formations. 
This is especially true (1) in the cases with a 
subcortical localization of the cyst in which the 
cyst has failed to erode the ventricular wall and 
thus establish a connection with the subarach- 
noid fluid spaces, and (2) in the cases of externa] 
cysts in which although there is a communica- 
tion with the subarachnoid spaces because of 
the extensive adhesions between the meninges 
and tle wall of the cyst a replacement of the 
cage brospinal fluid with air is impossible. 

It is also mentioned that several of the cases 
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have shown a rather remarkable improvement 
following encephalography. Although this 
improvement was of only temporary duration it 
is advocated that encephalography be used 
therapeutically in all cases with very severe 
symptomatology.—T. Leucutta. 


Low-Beer, A. Uber die Ausführung der Sten- 
versschen Aufnahme bet reiner Seitenlage 
des Schädels. (On the application of the 
Stenvers method in true lateral position of 
the skull.) Fortschr. a. d. Geb. d. Röųtgen- 
strahlen, Dec., 1929, 40, 979-983. 

As is known the Stenvers method (for the 
roentgenography of the mastoid process) 
necessitates a rather complicated technical 
procedure. In attempting to standardize the 
various methods used for the roentgenographic 
demonstration of the auditory organs the au- 
thor modified the Stenvers method so as to be 
able to make use of a true lateral position of the 
skull. 

The procedure is as follows: the patient is 
placed on the side with the sagittal plane of the 
cranium parallel to the film cassette. The tube 
is arranged with its axis parallel to the auriculo- 
infra-orbital plane of the skull and is angulated 
30 to 35° (according to the configuration of the 
skull) posteriorly and 10 to 12° cranially. The 
central ray passes through a point which lies 
four fingers behind and four fingers above the 
external auditory meatus of the opposite ear 
and emerges from the skull exactly 2 cm. in 
front of the external auditory meatus of the 
ear to be examined. 


The advantages of the method are (1) that it 
gives an excellent view of the cellular structure 
of the entire mastoid process; (2) that it permits 
a better observation of the pneumatic cell sys- 
tem, especially with regard to the site, form 
and extent of the cellular destruction; (3) that 
the tegmen tympany is well visualized per- 
mitting the detection of erosions or fissures, 
and (4) that the petrous portion of the bone and 
in a few instances the labyrinths are also made 
visible. - 

In case of demonstration @f the petrous por- 
tion of the bone it is recommended that the 
angulation of the tube in the cranio-caudal 
direction be made 10 to 12° caudally instead of 
cranially and that the point of entry of the 
central ray be chosen four fingers behind tke 
external auditory meatus of the opposite ear 


an@ the point of emergence 2 cm. in front and 1 
cm. above the external auditory meatus of the 


ear to be examined.— T. Leucutia. 
è 


HERRNHEISER, Gustav. Vereinfachung der 
réntgenologischen Aufnahmetechnik des Ge- 
hérorgans. (Simplification of the roentgen 
technique for the auditory organs.) Fortschr. 
a. d. Geb. d. Rintgenstrahlen, Dec., 1929, 40, 
984-999. 

The author describes in detail a new appara- 
tus ‘which he constructed for the roentgen 
examination of the auditory organs in the four 
standard positions of Schüller, Sonnenkalb, 
Mayer, and Stenvers (modification of Löw- 
Beer). 

The essential parts of the apparatus are: 
(1) a cassette which is similar to Berg’s cassette 
for serial roentgenography of the duodenum 


and which permits the taking of the four stan? 


dard roentgenograms in series; (2) an indicator 
for establishing an accessory point of centering 
outside of the projection of the skull, thus 
eliminating the tedious work of trying to locate 
a point on the part of the cassette which is 
covered by the patient’s head. The indicator 
consists of a celluloid rule provided with a 
small cone at one end (for the fixation of the 
ruler in the external auditory canal of the ear 
to be examined) and a landmark on the other 
end (for the point of centering of the parallelo- 
gram); (3) a special centering device consist- 
ing of a metallic parallelogram which is 
mounted on the cylindrical diaphragm of the 
tube. 

The top of the cassette on which the patient’s 
head lies is marked with lines at definite dis- 
tances so that one may center to any particular 
point. Since the movements of the parallelo- 
gram follow exactly those of thecylindrical tube, 
an angulation of the parallelogram (for different 
degrees) leads to a precisely identical angula- 
tion of the tube. 

The following are the angulations for the four 
standard methods: (a) Schüller: 30° cranially 
(the central rā emerging from the skull at the 
external meatus of the ear to be examined); 
(b) Sonnenkalb: 15° cranially and 15° towards 
the occiput (the central ray emerging I to 2 cm. 
behind the external meatus of the ear to be 
examined); (c) Mayer: 40° cranially and 40 to 
452 towards the face (the central ray emerging 
at the external meatus of the ear to be ex- 
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mined); (d) Stenvers (Léw-Beer modifica- 
tion): 10° caudally and 33°eoccipitally (the 
central ray emerging 2 to 3 cm. in front and 
ı cm. above the external meatus of the ear to be 
examined). The head is always placed in a true 
lateral position so that the sagittal plane of the 
cranium is parallel to the horizontal plane of the 
cassette.—T. Leucutia. 


CorrEnotT, PauL, and Finon, MAURICE. 
Technique d’examen radiologique du rocher 
et del la mastoide sous trois incidences; 
interprétation des images normales. (Tech- 
nique of roentgen examination of the petrous 
portion and of the mastoid by three inci- 
dences; interpretation of normal images.) 
7. de radiol. et da électrol., Jan., 1930, 74, I-12. 


In order to simplify as much as possible the 
rather complicated procedures for the roentgen 
examination of the petrous portion of the tem- 
poral bone and of the mastoid, the authors 
make use of three positions, the incidence of the 
central ray being as follows: (a) an incidence 
perpendicular to the long axis of the petrous 
portion of the temporal bone (similar to the 
oblique sagittal incidence of Lannois and 
Arcelin and of Stenvers);(4) an incidence practi- 
cally parallel with the long axis of the petrous 
portion of the temporal bone (similar to the 
oblique profile incidence of Hirtz, the incidence 
of Surrel, Schüller and Law, the postero-lateral 
oblique incidence of Lange, the transverse and 
oblique incidence of Gaillard), and (c) an inci- 
dence which is 45° oblique to the long axis of the 
petrous portion of the temporal bone such as 


described by Mayer. 


Instead of expressing the incidence of the 
central rays in terms of their obliquity to the 
axis of the petrous portionof the temporal bone, 
the authors prefer to use the denominations of 
the point of entry and emergence of the central 
ray through the skull. According to this the 
three positions are called: (1) incidence occi- 
pito-zygomatic; (2) incidence temporo-tym- 
panic, and (3) incidence fronto-tympanic. 


The authors describe in detail the special 
apparatus which they have constructed for the 
roentgenography of the petrous portion of the 
temporal bone and of the mastoid in the three 
above positions. The main advantage gf, this 
apparatus is that apart from a good immobiliga- 
tion of the skull it permits (by means of a cen- 
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tering device) the exact positioning of the tube 
for the various ingidences. 

(1) Occipito-zygomatic incidence. The point 
of entry corresponds to the opposite external 
occipital protuberance while the point of emer- 
gence is situated half between the external 
auditory meatus and the external angle of the 
orbit on the side to be examined. 

The patient 1s placed in ventral decubitus 
with the face horizontally on the film holder, the 
head being flexed and inclined so that the me- 
dian sagittal plane of the skull forms an angle 
of 45° with the film holder. 


(2) Temporo-tympanic incidence. The point 
of entry is situated in the opposite temporal 
region 7 cm. above the external auditory mea- 
tus while the point of emergence corresponds to 
the external auditory meatus on the side to be 
examined. It is necessary in this position to 
fold the ear so that the mastoid image projects 
clearly on the film. 


The patient is placed on his back, the oppo- 
site shoulder being elevated by a pillow. The 
head is exactly in profile, flexed, and the median 
sagittal plane of the cranium is strictly parallel 
with the film. 


(3) Fronto-tympanic incidence. The point of 
entry is situated in the opposite frontal region, 
7 cm. above the orbital arch, on a line which 
runs parallel with the ridge of the nose and it 
passes through the external angle of the orbit, 
while the point of emergence corresponds to the 
external auditory meatus of the side to be 
examined. 


The patient is placed in dorsal decubitus, the 
film holder being inclined and the head of the 
patient being placed in a semi-lateral position so 
that the median sagittal plane of the cranium 
forms an angle of 45° with the horizontal plane. 
The head is flexed to its maximum in order that 
the external auditory meatus may be as close as 


possible to the film holder. 


All three positions are clearly illustrated by 
numerous photographs. 


In a second part of the paper the interpreta- 
tion of the images obtained in the above three 
positions is discussed. The first position is of 
great advantage in demonstrating the mastoid 
cells in their entirety and their relation to the 
antrufy. It is essential in this position that 
when the petrous portion of the temporal bone 
is studied a greater time of exposure be given 
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than when studying only the structural ‘ar- 
rangement of the mastoid cells. 

The second position gives a very complete 
view of the surgical mastoid, demonstrates the 
relation between the antrum and the lateral 
sinus, the appearance of the cells in the vicinity 
of the lateral sinus and especially the extension 
of the inflammatory process to the meninges. 
It also gives a very good vitw of the temporo- 
mandibular articulation. 

The third position is of value in the study of 
the cavities of the middle ear, antrum and peri- 
antral ells. It also demonstrates the relation 
between the antrum and the lateral sinus; it 
permits the study of the external auditory canal 
(important in atresia and malformations) and 
especially of the petrous portion of the temporal 
bone.—T. Leucutia. 


SEDGINDISE, G. Die Friihdiagnostik der 
Pyorrhoea alveolaris mittels Réntgenstrah- 
len. (Early diagnosis of pyorrhea alveolaris 
by roentgen rays.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Dec., 1929, 40, 1054-1060. 
Of 2000 cases of pyorrhea alveolaris, in 685, 

that is 29.2 per cent, the roentgen diagnosis 

could be made before there was evidence of any 
clinical manifestation of the disease. Forty- 
three of these cases were periodically observed 
for one year and ten months and the successive 
stages of development of the pyorrhea recorded. 

It was found that in the j e a there is 
evidence of an atrophy and inflammation of the 
alveolar process alone. Only later does the in- 
flammation extend to the periodontium and to 
the gums, producing the well-known clinical 
picture of the disease. It was also found that 
pyorrhea alveolaris as a rule starts with the 
lower central incisors from which it extends to 
the upper central incisors and then to the other 
teeth. 

It is evident that an early diagnosis of pyor- 
rhea alveolaris is very important both from the 
standpoint of prognosis and therapy. Therefore 
it is advised that in all cases suspicious of 
pyorrhea a reentgen examinatiørr of the teeth 
be made early and not wait uatil the disease has 
fully developed clinically. 

The author is of the opinion that the bone 
atrophy which was found to be the primary 
manifestation of the disease does not represent 
a nosologic entity but that it is merely a sym- 
tom incidental either to trauma or to some 


ks 


é 


inffammatory process. Further experiments are 
in course in order to elucidate this problem. 

It is suggested that in addition to the four 
stages of pyorrhea alveolaris described by 
Faulhaber and Neumann, a fifth stage, that of 
pyorrhea alveolaris incipiens be distinguished. 
This stage can be diagnosed roentgenologically 
months or years before there is any clinical 
manifestation of the disease.— T. Leucutia. 


NECK AND CHEST 


Trurrert and Nemours. Spasme pharyngo- 
oesophagien par développement anormal du 
sillon glosso épiglottique (faux aspect diverti- 
culaire). (Pharyngo-esophageal spasm due 
to abnormal development of the glosso- 
epiglottic groove—pseudo-diverticular as- 
pect.) Bull. et mém. Soc. de radiol. méd. de 
France, Nov., 1929, 77, 259-260. ‘ 
A peculiar condition consisting in a pseudo- 

diverticulum of the glosso-epiglottic groove was 
observed in a young man who for a period of 
three years complained of spells of pharyngo- 
esophageal spasm. The malformation, which 
has remained recalcitrant to all forms of ther- 
apy, is very rare.—T. Leucutia. 


Kaptunowa, D. Der Einfluss physischer Ar- 
beit auf die Herzgrésse. (The influence of 
physical work on the size of the heart.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, Nov., 
1929, 40, 816-821. 

The author examined the influence of hard 
labor on the size of the heart in 110 blacksmiths 
of a Moscow steel plant. Orthodiagraphy was 
used as the method of examination, a first 
tracing having been made in the morning before 
the beginning of the day’s work and a second 
tracing during the noon recess following four 
and a half to five hours of heavy labor. 

According to the size of the heart previous to 
the examination the cases were divided into 
three series: (1) those with normal size of the 
heart—46 cases (41.8 per cent); (2) those with 
enlargement „of the heart but without any 
pathological changes—27 cases (24.6 per cent), 
and (3) those with pathologically enlarged 
hearts— 37 cases (33.6 per cent). 

Of the 46 cases of series 1, in 6 cases (13 
per cent) a slight enlargement, in g cases (20 per 
cent) no enlargement and in 31 cases (67 per 
cent) a diminution of the heart developed 
following actual labor. 
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Of the 27 cases of series 2, in 3 cases (11 per 
cent) a slight enlargement, ine7 cases (26 per 
cent) no enlargement and in 17 cases (63 per 
cent) a diminution of the heart developed 
following actual labor. 

Of the 37 cases of series 3, 31 cases (83.8 
per cent) developed an enlargement of the 
heart following actual labor, in 18 cases the 
enlargement being from 0.5 to 1 cm. while in 
the rest from 0.2 to 0.3 cm. 

Ten cases, nearly all with enlargements of the 
heart but without pathological changes, were 
then subjected to extra hard labor and exam- 
ined four and a half to five hours later. These 
cases behaved in a manner identical to those of 
series 2. 

The conclusion is reached that hard labor 
leads to a diminishing in size of the normal and 
of the slightly enlarged but well-compensated 
hearts, while in the pathological hearts (except 
the well-compensated cases) an enlargement of 
the heart results. It seems that this behavior of 
the cardiac muscles could be used as a test 
of the functional adaptability of the heart.— 
T. Leucutta. 


Roster, H. Rechtsseitige, mitgeteilte Hilus- 
pulsation bei aneurysmatischer Erweiterung 
des linken Vorhofes. (Right-sided trans- 
mitted hilar pulsation in aneurysmal enlarge- 
ment of the left auricle.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, Dec., 1929, 40, 1017- 
101g. 

Thirty cases of mitral and combined heart 
lesions with an aneurysm-like dilatation of the 
left auricle were observed, in 6 of which the 
dilatation was so pronounced that the right 
border of the heart was occupied entirely by the 
enlarged left auricle. In all cases there was a 
pulsation of the right border of the heart which 
was transmitted to the hilus. 

It is the author’s contention that the pulsa- 
tion observed in the aneurysm-like dilatation of 
the left auricle is due to the lessened resistance 
of the auricular wall and to the close vicinity of 
the right branch of the arteria pulmonalis 
which transmits the pulsation to the hilus.—T. 
Leucutta. 


VALLEBONA, A. Attivita cardiaca e pneumo- 
torace. (Heart action and pneumothorax.) 
Radio. med., Dec., 1929, 76, 1173—1188.» 
The author has made a systematic studyæpf 

the effect exercised on the heart muscle by 
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pneumothorax, particularly the direct influence 
on the heart of the gas in the pleural cavity. He 
made roentgenoscopic examinations of the 
movements of the heart, by means of which he 
was able to study the appearance of its contrac- 
tions, and registered the movements roent- 
genographically by means of a special method 
which he has devised. The contraction of the 
heart has a peculiar appearance on the side of 
the pneumothorax; it is more rapid than normal 
and has an oscillating appearance like that of a 
spring set free. He thinks this is not due so 
much to the conditions of intrapleural pressure 
as to the fact that the heart is moving in a 
gaseous medium and its movements are not 
restrained by the elastic pressure of the air 
contained in the alveoli of the lungs. This 
restraining action of the lung tissue is lacking 
not only in pneumothorax but also in pneumo- 
pericardium, in which something of this same 
form of pulsation is seen. He concludes that 
this special spring-like movement of the pulsa- 
tion is of value in the diagnosis of pneumo- 
thorax, as it occurs when there is even a small 
amount of gas in the pleural cavity, too little 
to be demonstrated roentgenologically.—/. G. 
Morgan. 


Wasson, W. W.  Bronchosinusitis disease. 
J. Am. M. Ats Dec. 28, 1929, 93, 2018- 
2021. 


In cases of infection the respiratory tract 
should be considered in its entirety. A com- 
mon mistake is to consider as localized an in- 
fectious process which is really a part of a 
general respiratory tract condition which is 
more marked at one point due to some ana- 
tomical defect, trauma, etc. The lungs are the 
only portion of the respiratory tract which can 
be affected by means not common to the other 
parts of the system; i.e., by means of the blood 
stream which drains from all other parts of the 
body through the lungs. Except for the possi- 
bility of the lungs alone thus being affected, in- 
fection is general throughout the respiratory 
system and should be known as “broncho- 
sinusitis disease.” Chronic infections progress 
insidiously, and may have their origin in early 
infancy. The roentgenogram of the lung of 
children so affected becomes typical. Fibrosis 
extesi@s from the hilus outward. This appear- 
agge plus the roentgenogram of sinus disease is 
pathognomonic of bronchosinusitis disease. 
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Ninety children have been followed from 


birth to the age of 8. In this study it was noted | 


that newborn infants with mucus in the 
pharynx and trachea do not entirely get rid“of 
this mucus. Later they develop symptoms of 
thymic stridor. This stridor is due to infections 
of the sinuses, bronchi and most of the respira- 
tory tract. Some of these children get well 
spontaneously when they develop respiratory 
reflexes (g to 12 months). Others continue as 
victims of repeated respiratory infections and 
develop sinusitis, bronchitis, or asthma at from 
12 to ẹ years of age. The roentgenogram is not 
typical. Much adult disease of this type is a 
result of chronicity from infancy.—G. R. Miller. 





BIGLER, Jonn A. Interpretation of roentgeno- 
grams of the chest in children based on 
observations at necropsy. III. Diseases of 
the lungs, of the pleura and of the medias- 
tinum. dm. J. Dis. Child., Jan., 1933, 39. 
gI—106. 

The author presents the studies of 171 chil- 
dren in which he attempts to correlate the 
pathological and roentgenological findings. The 
incidence and mortality of bronchopneumonia 
is higher than that of lobar pneumonia. 
Bronchopneumonia may be pseudolobar with 
the shadows restricted to one lobe, but most 
frequently it has a wider distribution and is 
represented by areas of increased density in the 
parenchyma. Lobar pneumenia occurred less 
frequently than bronchopneumonia. 

The collapse of the lung is usually associated 
with a foreign body or plug of mucus, and atten- 
tion is called to the fact that the involvement 
may be of a whole lung, one lobe, or a part of 
one lobe. He presents some phenomena 
attempting to explain the displacement of the 
mediastinal structures. 

The author states that he has had very little 
experience with asthma and emphysema but he 
noted some flattening of the domes of the 
diaphragm, the transparency of the lung was 
increased, and the linear markings extended to 
the periphery. 

The disease of the pleure was divided into 
two groups: (1) disease of the pleura without 
fluid, and (2) disease of the pleura with fluid. A 
thickened pleura may be represented by a dense 
shadow along the lateral chest wall or by vari- 
ous sized areas of increased density involving 
portions of the pulmonary fields through which 
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lung*markings can be seen. Pleural adhesions 
were common but were not often seen on the 
roentgenogram. In simple empyema there 1s 
never a change of fluid level. 

In an early pleural collection the shadow is 
usually at the base, homogeneous, and tends to 
extend along the lateral chest wall, and pushes 
the lung medially so that a definite line can be 
seen demarcating a pulmonary border. In large 
effusions the heart, mediastinum and trachea 
are always pushed to the opposite side and there 
e is a widening of the intercostal spaces. Pneu- 
mothorax and pyopneumothorax are not tare in 
children, and their presence does not mean a 
fatal termination. Post-mortem examination of 
several patients revealed marked subpleural 
bullae and blebs, but it was impossible to 
demonstrate these on the roentgenograms even 
after a most diligent examination. 

The width of the mediastinal shadow was 
analyzed, and the author states that the shadow 
of the thymus has a convex or straight border in 
contrast with a broad mediastinal shadow with 
concave borders due to the great vessels of the 
neck. Metastatic malignant involvement of the 
mediastinal nodes is not rare and casts a char- 


acteristic type of bulging shadow with a smooth 
border.— FE. P. Pendergrass. 


Sayé, L. Les images radiographiques du 
thorax chez les enfants vaccinés par le BCG. 
(Roentgen images of the thorax in infants 
vaccinated with BCG.) Presse méd., Nov. 13, 
1929, 37, 1477-1478. 

Between November, 1924, and April, 1928, 
346 children were vaccinated with BCG (10 per 
cent of which were vaccinated at the obstetrical 
clinic and the rest at home). In 129 of the 
vaccinated cases systematic roentgen examina- 
tions of the chest were made at different inter- 
vals following the vaccination and the findings 
were compared with those of 124 non-vac- 
cinated children. 

Sixty-one of the vaccinated children were 
from surroundings where the possibility of con- 
tagion was only slight, 36 from surroundings 
with a possibility o massive contagion and 32 
from surroundings without possibility of actual 
e contact. Forty-two per cent of all cases reacted 
positively to tuberculin. 

Of the non-vaccinated or control cases, 41 
were from surroundings with slight possibility 
of infection, 58 from surroundings with possi- 


bility of massive contagion and 25 from sur- 
roundings without possibility ofeactual contact. 

It was found that all children vaccinated and 
exposed to massive contagion showed a tuber- 
culous lesion localized chiefly to the medias- 
tinum and roots of the lungs which was of 
considerably shorter duration and of a more 
benign type than the similar lesions observed in 
non-vaccinated children. In an environment 
with only a slight possibility of infection the 
vaccinated children appeared immune to viru- 
lent infection, and only occasionally was there 
evidence of extremely discrete and very benign 
lesions, while in the non-vaccinated children 
the changes were often rather pronounced. In 
the children without actual contact with in- 
fected persons the vaccination resulted in an 
entire lack of pathological lesions, while in the 
non-vaccinated cases not infrequently rather 
severe changes were found. 

It was also observed that the mediastinal 
lesion in non-vaccinated children often ex- 
tended into the parenchyma and the interst1- 
tium while in the vaccinated children even if 
there was danger of a massive contagion a 
periganglionic invasion appeared rarely and was 
of a very mild degree. The conclusion is 
reached that the vaccination with BCG 1s very 
efficacious since it reproduces the tuberculous 
process in an attenuated form and since it 
impregnates the organism with tubercle bacilli 
early, thus increasing the immunity. For this 
reason it is advised that the vaccination be done 
as early as possible.—T. Leucutia. 


HetmreicH, WERNER. Der Einfluss einiger 
Faktoren der Aufnahmetechnik auf die 
Darstellbarkeit von Lungenherden und Ka- 
vernen. (The influence of certain factors of 
exposure technique on the visualization of 
the lung foci and cavities.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, Oct., 1929, 40, 575- 
602. 

The factors pertaining to the technique of 
exposure for the roentgen visualization of small 
foci and cavities of the lungs were studied by 
means of densographic measurements. 

In a first series of experiments the effect of 
the intensifying screen on the quality of the 
roentgenologic image was analyzed. Since the 
use of intensifying screens considerably shor- 
tens the time of exposure a great amount of 
current is saved and the life of the tube 1s 
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prolonged. At the same time, because of the 
greater contrasg, better roentgen images are 
obtained. This is especially important in the 
demonstration of smal] lesions of the lungs 
which otherwise may escape detection. 

For the comparison of the roentgen images 
taken with and without intensifying screens, it 
is necessary that all factors pertaining to the 
technique of exposure should be the same. 
Since, however, the use of intensifying screens 
results in a considerable shortening of the time 
of exposure the author conceived the idea of 
interposing copper filters of various thicknesses 
between the screen and patient so as to make 
the time of exposure equal to that without the 
use of intensifying screen. The degree of 
blackening of the films was analyzed by the 
densographic method so as to elicit even the 
smallest changes. The densographic curves 
were then compared with each other and with 
those obtained on the film exposed without the 
use of the intensifying screen. It was found that 
the curve of the image taken with 0.32 mm. 
copper cuts the curve of the image without 
screen at exactly 1.0 which indicates that the 
copper equivalent is 0.32 mm. 

The dependence of the intensifying factor of 
the screen on the intensity of the roentgen rays 
(milllamperage) was determined by the proce- 
dure of Glocker. This was necessary since the 
exposures with intensifying screens require the 
use of a higher milliamperage than the expo- 
sures without intensifying screens, a fact which 
of course cannot be without influence on the 
blackening of the film. 

By taking into consideration the two above 
factors it was found that a blackening coeffi- 
cient which is greater than 1.5 leads to entire 
disappearance of small lesions on the roentgen- 
ogram. The optimum coefficient for the expo- 
sures made with the use of intensifying screens 
is 1.2, while in the films without intensifying 
screen the blackening coefficient may be as high 
as 2.0 without there being loss of contrast. 
Within the range of 1.3, however, the exposures 
taken with the use of intensifying screens lead, 
on account of the steeper contrast curve, to a 
better definition of the roentgen image, than 
the exposures without intensifying screens. 
This means that (within the range mentioned) 
roentZenograms with intensifying screens are 
superior to the ones without intensifying 
screens. Of course if the blackening coefficient 
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exceeds a value of 1.5, that is, if the film is 


overexposed, roentgenograms with intensifying . 


screens will fail to show small lesions of 


ra 
lungs while roentgenograms without intensify- e 


ing screens still may do so up to a coefficient of 
2.0. 

In another series of experiments it was deter- 
mined whether the quality of the roentgen rays 
undergoes any modificatioh as a result of the 
absorption of certain rays by various body 
structures. It is known from deep therapy 
measurements that the interposition of various 
media, because of the absorption of the softer 
rays, leads to an increase in the average hard- 
ness of the rays. The author found that the 
same process takes place within the tissues of 
the chest during roentgenography. Structures 
containing calcium absorb a larger quantity of 
roentgen rays than soft structures. This leads 
*to a varying increase in the average hardness 
of the rays depending on the absorption coeffi- 
cient of the various thoracic tissues. The 
quality of the rays was determined by the half- 
value layer by analyzing small bundles of 
roentgen rays passing through different parts of 
the chest. The roentgenograms obtained were 
read by the densographic method. In more 
advanced lesions it was found that the roent- 
genograms without intensifying screens showed 
no noticeable difference of the blackening 
coefficient for various parts of the chest, while 
in the roentgenograms with fntensifying screens 
the difference was very marked, more so in the 
regions with large calcium deposits. This then 
indicates that the roentgen rays after passing 
through a subject suffer not only quantitative 
but also qualitative changes. 

Apart from the blackening coefficient of the 
film which as is seen depends on the proper 
exposure, the development of the film is of no 
less importance. Errors of exposure can often 
be corrected at development. This applies 
especially to overexposed films with intensify- 
ing screens. The best developer is the metolhy- 
droquinone of the following formula: 


“eta” De ising ds 4.0 
“Agfa” hydroquinong. .. 9.O 
Natr. sulfuros. cryst..... 4.0 
Pot. carbonic, pur....... 62.0 
Fot: WOM cede be es 6.0 
Agua BE 5 5 dase ods 1000.0 


The optimum temperature corresponds *to 
18°C. In case of proper exposure, the maximum 
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contrast is reached with five minute developing, 


_ while if the developing is carried to 7.5 minutes 


a\fogging of the film ensues. 

‘In a final series of experiments the influence 
of the hardness of the roentgen rays on the 
roentgen appearance of various pulmonary 
lesions with and without intensifying screen 
was analyzed. Small foci and cavities of the 
lungs were best visualized with soft roentgen 
rays, the optimum voltage (with intensifying 
screens) corresponding to 50 to 60 kv.—T. Leu- 
cutid.* 


DuneM and Bernarp. Métastase pulnfonaire 
d'un chorio-€pithelio-placentome du testicule 
droit. (Pulmonary metastasis of a chorio- 
epithelio-placentoma of the right testicle.) 
Bull. et mém. Soc. de radiol. méd. de France., 
Oot 1920, 77, 250. 


A case of pulmonary metastasis is presented, 


occurring in a man twenty-four years of age, 
who two years previously was operated on for a 
malignant tumor of the right testicle (chorio- 
epithelio-placentoma). Both lungs were studded 
with round nodules of from 3 to 8 cm. diam- 
eter. 

Following roentgen therapy there was no 
improvement. Attention is called to the fact 
that the tumor is of a very rapidly progressive 
character.—T. Leucutta. 


Dipiée. Un cas de métastase de sarcome dans 
le poumon et dàns le cerveau. (A case of 
sarcoma metastases in the lung and brain.) 
Bull. et mém. Soc. de radiol. méd. de France, 
Nov: 1929, 77, 272-274. 

A man forty-eight years of age was operated 
on in 1923 for a tumor of the left hip which on 
microscopic examination proved to be a very 
malignant sarcoma. Six years later metastases 
appeared in the chest and brain. The pul- 
monary metastasis was in the form of a huge 
tumor of the right upper lung. The diagnosis 
was difficult on account of the long time which 
had elapsed between the primary lesion, and 
the appearance of the metastasis.—T. Leucutia. 


Barreau and Prrrautt. Hématome calcifié de 
la plévre. (Calcifeed hematoma of the pleura.) 
Bull. et mém. Soc. de radiol. méd. de France, 
Nov., 1929, 77, 270. 

A huge calcified hematoma of the pleura is 
described in an officer who during the war sus- 
tafned an injury to the chest. The case is 
described because of its curiosity.—T. Leucutia. 
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Waun, Rup. Zur Klinik und Röntgenologie der 
Lugenhernie. (Contributiog to the clinic 
and roentgenology of lung hernia.) Fortschr. 
a. d. Geb. d. Rontgenstrahlen, Oct., 1929, 40, 
665-671. 

A case of hernia of the lung is described in a 
man twenty-nine years of age who fell 9 meters, 
suffering cerebral concussion and fractured ribs. 
A roentgen examination of the chest six weeks 
later revealed an unusual hernia of the left 
lung (through the fractured ninth rib). The 
condition was exceedingly well demonstrated 
in the anteroposterior view with the patient in 
deep inspiration and by holding a heavy object 
so as to increase the intrathoracic pressure. 

The case is described because it is the only 
one found in the literature in which a roentgen 
examination was made.—T. Leucutia. 


Darsors and SopeL. Note sur un cas d’éven- 
tration post-opératoire. (A case of post- 
operative eventration.) Bull. et mém. Soc. de 
radiol. méd. de France, Oct., 1929, 77, 248- 
250. 

A case of eventration is described in a woman 
sixty-two years of age who thirty years pre- 
viously was operated upon for a uterine fibroid. 
The eventration is at the site of the scar below 
the umbilicus and at roentgen examination it 
was found that the sac contained the terminal 
portion of the ileum, the cecum and the trans- 
verse and part of the descending colon. 

The case is interesting because it has pro- 
duced practically no symptoms.—T. Leucutta. 


ABDOMEN 


Moore, ALEXANDER B. Benign lesions in car- 
diac portions of esophagus and stomach; 
roentgenologic diagnosis. J. 4m. M. Ass., 
Jan. 4, 1930, 94, 12-15. 

Benign lesions in the cardiac portions of the 
esophagus and the stomach comprise chiefly 
cicatricial strictures, cardiospasm, diverticula, 
non-malignant new growths, ulcers and dia- 
phragmatic hernias. 

Cicatricial strictures are usually from drink- 
ing caustics but may result from typhoid ulcer- 
ation or vomiting of pregnancy. Those from 
caustics are mostly in the upper third, the 
others in the lower third. The typical roentgen 
feature is the smooth-walled, inverted cone of 
barium which trickles through the constyvi¢tion 
in a direct line. Cardiospasm and cancer myst 
be eliminated. 
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Cardiospasm is relatively common. The 
barium shadow, terminates in a rounded cone. 
Proximal dilatation is marked and the esopha- 
gus may be elongated as well. 

Esophageal diverticula at the lower end are 
rare. When present they occur at the anterior 
wall as a finger-like projection to the left. 
Diverticula of the upper third of the stomach 
are not uncommon and must be distinguished 
from the pseudo-diverticulum or accessory 
pocket of a perforated ulcer. Gastric diverticula 
frequently show malignant change. 

Syphilis of the esophagus is extremely rare, 
but gastric syphilis is fairly common. The 
lesion in the cardia is usually part of a lesion in 
the distal portion of the stomach. 

Benign tumors of the esophagus are patholo- 
gical curiosities. Benign gastric tumors com- 
monly exist in the distal two-thirds, but 
occasionally are found in the cardia. 

Ulcers in the lower part of the esophagus are 
usually small superficial erosions. Gastric 
ulcers are rare in the cardia and have never been 
seen above the level of the esophageal opening. 

Herniation of the stomach through the dia- 
phragm may be congenital or traumatic. In the 
former there is usually a short esophagus, a 
movable diaphragm, and a gas bubble above 
the diaphragm before the administration of the 
barium. The barium lags at the lower part of 
the esophagus and then enters the cardia which 
is obviously above the diaphragm. Traumatic 
hernias are on the left side. The rupture may 
be at any point. The barium enters the cardia 
without delay but then outlines the deformed 
area partly above and partly below a fixed 
diaphragm which is difficult to trace. In the 
diagnosis of either type of hernia the horizontal 
and the Trendelenburg positions should be 
employed. Eventration, which the author 


believes is rare, must be ruled out.—G. R. 
Miller. 


Lonc, Cuarves-Francis. Rumination in man. 
Am. J- M. Sc., Dec., 1929, 778, 814-822. 
Rumination or the ability to regurgitate food 

from the stomach into the mouth is the subject 

of this interesting paper. Six cases of this condi- 
tion are reported. 

Clinically, adult rumination is uncommon. 
[t is ysually found in individuals of a neurotic 
tendency with voracious appetites and who 
usually eat rapidly and swallow their food with- 
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out proper mastication. Rumination generally 
occurs from fifteen to thirty minutes after a 


"~o 


large meal and may continue for a half to on£ T: 


hour. The individual may or may not have 
any selectivity for the food regurgitated. The 
food has the same taste as when first eaten. 
Rumination automatically ceases when the food 
begins to taste sour. Itis not accompanied by 
nausea. Only in rare instaaces can it be either 
voluntarily started or stopped. 

One of the 6 patients studied was an actor 


whose livelihood depended upon his ability to , 


ruminate. This individual presented an ex- 
cellent opportunity to study the mechanism of 
rumination which was done by means of fluoro- 
scopic observation. As a result of such an 
examination the author came to the following 
conclusions: 


1. Pressure changes in the thorax seemed to 
eplay no part. (Toussaint who made exhaustive 
studies of rumination in the cow concluded that 
there was a reduction in intrathoracic pressure 
during the act.) 

2. During the rumination the stomach emp- 
ties itself by a diminution in size in all dia- 
meters, which is probably an expression of both 
the tightening of the abdominal muscles and 
the squeezing contraction of the gastric muscu- 
lature. 


3- The bolus is delivered to the mouth by 
strong rhythmic contractions of the lower por- 
tion of the esophagus, which are squeezing in 
type. 

4. No evidence of organic or functional hour- 
glass stomach or cascade stomach was noted.— 


Karl Kornblum. 


HAncanut, M., and Dracutescu, I. Indicele 
epigastric; raportful morfologic dintre cutia 
toracica si stomac. (The epigastric index; the 
morphologic relation of the stomach to the 
thoracic cage.) Clujul med., Nov., 1929, 70, 
513-515. 

In a rather large number of cases the authors 
analyzed the relation between the roentgen 
form of the stomach, especially gastroptosis, 
and the thoracic cage. 

The stomach was divided, following the 
method of Knud Faber, into the following four 
groups: (1) stomachs with both curvatures 
above the umbilicus; (2) stomachs with the 
lesser curvature above and the greater curya- 
ture below the umbilicus; (3) stomachs with the 
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lesser curvature 2 cm. below the umbilicus, and 
4) stomachs with the lesser curvature more 
‘than 2 cm. below the umbilicus. This last 
; (group 4) constitutes the true type of gastropto- 
sis. Its frequency was 1:20 for men; 1:4 for 
nulliparas and 1:2 for multiparas. In dyspep- 
tics the frequency of gastroptosis was double. 

In a second series of investigations the rela- 
tioh of gastroptosis to the different types of 
thoracic cage was analyzed by making use of 
the epigastric index (figured according to Knud 
. Faber). 

It was found that in men and nulliparas the 
form and length of the stomach are in direct 
relation to the thoracic configuration, in that 
persons with a large thoracic circumference and 
a high epigastric index present a short and 
slightly oblique stomach, while the persons with 
narrow thorax and small epigastric index 
present an elongated stomach. . 

The factors which may modify this relation 
are (1) repeated pregnancies in women (the 
epigastric index in group 4 of nulliparas being 
34 and in multiparas from 42 to 60); (2) nutri- 
tional state of the individual, and (3) atony of 
the stomach.—T. Leucutia. 


ALVAREZ, WALTER C. What is the risk of insur- 
ing applicants with peptic ulcer? dm. F. M. 
Sc., Dec., 1929, 778, 777-796. 

Much statistical data is brought forth bear- 
ing upon the problems of incidence, diagnosis 
and results of treatment in peptic ulcer, with 
special reference to the insurance risk of pa- 
tients suffering from such lesions. 

As to incidence, in 2000 necropsies performed 
at the Mayo Clinic scars of peptic ulcer were 
found more or less unexpectedly in 3.4 per cent, 
while open and apparently active ulcers gave a 
percentage of 7.4. In 163 of the 2000 patients 
an operation had been performed for ulcer. 

The diagnosis of ulcer is made roentgenologic- 
ally in 3.3 per cent of the patients who register 
at the Clinic, or in 15.5 per cent of those who 
complain of indigestion. Statistics gathered by 
the author several years ago show that the 
average practitioner, unaided by expert roent- 
genologists, will make the diagnosis in only one- 
third of the cases suffering from peptic ulcer. 

The danger of death from the major com- 
plications of ulcer, namely hemorrhage and 


% perforation, is small. 


Many of the patients with chronic ulcers 
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must eventually be operated on and that car- 
ries a risk. For the first few years after opera- 
tion the results are generally good, but as years 
pass an increasing number of the patients re- 
lapse. Figures suggest that if a patient operated 
on for duodenal ulcer can get past the sixth 
year without recurrence, his outlook will be 
good, while a patient with gastric ulcer will be 
fairly safe if he gets past the eighth year without 
recurrence. Five to Io per cent of surgical cases 
have to be operated on again and many become 
more or less incapacitated. It must be con- 
cluded that even the best of surgical treatment 
will not entirely erase that remarkable tendency 
to recurrence, perhaps hereditary, which is seen 
in a number of patients with ulcer. Perhaps 2 
per cent of all patients who submit to gastro- 
enterostomy will develop chronic gastrojejunal 
ulcers. 

The pictures of gastric and duodenal ulcer 
are so similar that a differentiation clinically is 
not usually possible. The decision must gen- 
erally be made by the roentgenologist. The 
odds, however, are 8 to I in favor of duodenal 
ulcer. 

From the standpoint of insurance risk as well 
as clinically, gastric ulcer is far more important 
than duodenal ulcer. Aside from the higher risk 
of operation for gastric ulcer there is always the 
question of malignancy in association with this 
lesion which does not enter the consideration of 
duodenal ulcer. In spite of many arguments to 
the contrary the author regards the possibility 
of malignancy developing in an ulcer a real 
danger. But as he says, it is not a question as to 
whether a gastric ulcer will develop into a can- 
cer but whether or not the lesion which looks 
like an ulcer is not already malignant. There 
are no criteria aside from microscopic examina- 
tion by which this decision can be made in the 
early lesion. It is impossible in many cases to 
distinguish even at operation between benign 
and malignant ulceration. Ulcers larger than a 
half dollar are almost always carcinoma. It 
would seem, therefore, that the only way in 
which we can ever hope to get at early cancer 
of the stomach is to excise gastric ulcers. The 
only way in which to cure cancer of the stomach 
is to operate on healthy looking men and women 
with a slight but definite irregularity in the 
outline of the barium filled stomach. z 

Persons past forty years with recently ac- 
quired indigestion of any kind are particulafty 
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undesirable as risks. Only long experience can 
give exact information as to what premiums 
patients with °gastric ulcer should pay for 
insurance. From the statistics presented, it 
would seem obvious that no one over thirty 
years of age should ever be accepted when the 
symptoms have been of short duration and 
when a “cure”? has been but recently accom- 


plished.— Kar? Kornblum. 


Jorpan, Sara M. Gastric ulcer and cancer. 
J. Am. M: Ass., Nov. 23, 1929, 03, 1642- 
1648. 

If gastric syphilis, gastritis and the less com- 
mon tumors are eliminated all lesions of the 
stomach fall into one of three groups: (1) frank- 
ly malignant; (2) frank ulcer, and (3) question- 
able ulcer or carcinoma. 

Clinically and roentgenographically 133 
gastric cases at the Lahey Clinic were studied 
and classified. Those cases (66) which showed 
evidence of frank malignancy were operated 
upon when possible. The remaining cases (67) 
were placed under strict routine medical treat- 
ment. All cases of tractable ulcer should show 
within thirty days: (1) freedom from symp- 
toms; (2) absence of occult blood in the stools; 
(3) complete normality of contour and function 
of the stomach by roentgen examination. 
Cases (13) which failed to exhibit these three 
evidences of healing were operated upon, be- 
cause in these cases the possibility of malignant 
change exists. 

Statistics concerning symptoms, incidence, 
and location of the lesion are given. Drawings 
illustrate the changes observed roentgeno- 
logically in some of the cases. Of interest is the 
fact that duration of symptoms does not 
necessarily determine the tractability of the 


lesion.—G. R. Miller. 


LEeDoux-LeEBARD, R., and CALDERON, GARCIA. 
Les images d’évacuation et le diagnostic de 
précision dans lexamen radiologique du tube 
digestif. (Evacuation images and precision 
diagnosis in roentgen examination of the 
digestive tube.) Bul. et mém. Soc. de radiol. 
méd. de France, Nov., 1929, 77, 264-268. 

The following procedure is advocated for the 
roentgen examination of the duodenal bulb: 
The patient is roentgenoscoped in a standing 
positién and the bulb is studied for deformity. 
Ifehe bulb shows a good filling palpation is 
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applied and the patient is examined in frontal 
and oblique positions. Not infrequently a niche 


is detected by means of forcing the barium ina C 


of the bulb. In such instances the examination. 
is followed by the taking of several roent-° 
genograms in the standing position. Whenever 
the bulb shows a normal appearance and the 
palpation fails to elicit the presence of niches, 
serial roentgenograms age taken with 
pression. This can be done either by (1) local- 
ized graded or (2) by indirect compression. 

A cylindrical palpator, a rubber balloon or 
the Akerlund device (with rotating Bucky 
diaphfagm) are used for the localized compres- 
sion, while the indirect compression is practised 
by simply placing the patient in ventral decubi- 
tus in which instance the patient’s own weight 
exercises the necessary pressure on the bulb. 

Eight or 12seria]l roentgenograms are taken at 


ehalf minute intervals. The use of a Bucky dia- 


phragm (with half second exposures) leads to 
excellent detail.—T. Leucutia. 


Betor, Kimpet and Nesour. Radiographie 
d'un diverticule du duodénum. (Roentgenog- 
raphy of a duodenal diverticulum.) Bul. et 
mém. Soc. de radiol. méd. de France, Nov., 
1929, 17, 275. 

A case of duodenal diverticulum is briefly 
described in a man thirty years of age. The 
condition was discovered accidentally. No 
clinical symptoms have been present.—T. 
Leucutia. ° 


Ronneaux, G., and Tsanc. Gros diverticule 
du duodénum à symptomatologie clinique 
imprécise. (Large diverticulum of the duo- 
denum with vague clinical symptomatology.) 
Bull. et mém. Soc. de radiol. méd. de France, 
Nov., 1929, 77, 260-262. 

An enormous diverticulum of the duodenum 
was accidentally observed in a man seventy-five 
years of age who came for roentgen examination 
for carcinoma of the stomach. 

The interesting feature is that the diverticu- 
lum has produced practically no symptoms.— 


T. Leucutia. 
a 


Hopces, Frep M. The roentgen ray in the 
diagnosis of mucous colitis. Radiology, Nov., 
1929, 73, 383-387. 

In this study the author considered the clini- 


cal as well as the roentgenographic aspect$ of °, 


mo ” 
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mucous colitis. He concludes that mucous 
colitis can probably be demonstrated roent- 


; a | in about I per cent of all 


_ gastrointestinal cases. 


The condition may at 
times simylate disease of the appendix, or gall- 
bladder, diverticulitis, splenic disease, etc., and 
not infrequently operations are done when the 
real trouble is this peculiar neurosis or allergic 


“—Pienomenon. The, string sign, first fully de- 


scribed by Crane, is probably pathognomonic of 
mucous colitis. The absence of this sign does 
not, however, exclude the condition. The ap- 
pearance of the colon after a bowel movement 
following a barium meal or enema dées not 
apparently closely simulate this disease. The 
roentgenologist is probably justified in making 
a diagnosis of mucous colitis when a typical 
string sign is present, whether or not he can 
obtain a history of the passage of mucous casts. 
He must be careful, however, not to overlook, 
other serious pathology in the abdomen when 
this form of colitis is found.—¥. D. Camp. 


Luposcu, W. Das Rektum des Menschen im 
Réntgenbild und in anatomischen Praparat. 
(The human rectum in the roentgenogram 
and in anatomical specimens.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, Oct., 1929, 
40, 674-678. 

The old division of the rectum into three 
parts serves a better purpose than the present 
classification into the pars sacralis and pars 
perinealis. Both’ roentgen examination and 
anatomical specimens reveal that the pars 
sacralis consists of an upper portion reaching 
down to the folding of the peritoneum and of 
a lower extra-peritoneal portion. The pars 
perinealis when well differentiated represents 
the ampulla, but since a differentiation does 
not always occur it is wiser to use the term of 
“pars ampullaris” instead of “ampulla recti.” 
The reason why modern anatomical testbooks 
call the lower portion of the rectum “ampulla” 
is not clear. It is true that roentgenograms 
reveal that following an enema the lower 
portion of the rectum may also be filled, there 
being even evidence of an isthmus separating 
the lower portions from the upper portion of 
the rectum, but this constitutes no justification 
for the use of the term “ampulla.” —T. Leu- 
cutia. 


Jarré, Rupotr. Uber röntgenologische Dar- 


stellung der Milz (Lienographie) und Leber. 
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(Roentgenologic visualization of the spleen 

(lienography) and liver.) Fortschr. a. d. 

Geb. d. Réontgenstrahlen, Oct., 1929, 40, 

692-693. 

Oka recently reported the roentgen visualiza- 
tion of the spleen by intravenous injection of 
thorium dioxide sol in experimental animals. 
Radt likewise experimented with the same 
preparation for nine months, but he did not 
publish his results since the experiments are 
not yet completed. The recent report of Oka 
has induced the author to give a brief résumé 
of the present status of Radt’s work (before 
the experiments are completed). 

Since thorium dioxide (thordiol) is stored 
with preference by the reticulo-endothelial 
system, Radt conceived the idea that the cells 
of the spleen and the Kupffer cells of the liver 
might do the same thing. Therefore he in- 
jected thorium dioxide solution intravenously 
into different experimental animals and was 
able to obtain a good roentgen visibility of 
both the spleen and liver. 

The method is not applicable to humans 
since thorium dioxide is highly poisonous and 
since the metabolic changes resulting from its 
storage in the reticulo-endothelial system are 
not yet known.—T. Leucutia. 


GYNECOLOGY AND OBSTETRICS 


Corre, G. L’exploration de l'uterus et des 
trompes apres injection de pipiodol. (Explor- 
ation of the uterus and tubes by injection of 
lipiodol.) J. de radiol. et d’electrol., June, 
1929, 73, 321-332. 

The author injects the lipiodol under a pres- 
sure of 20 to 25 mm. Hg and _hospitalizes the 
patient for a period of twenty-four to forty- 
eight hours following the injection. 

The exploration of the uterus and tubes by 
means of lipiodol is of value: (1) from a physi- 
ologic standpoint, since it permits the study of 
phenomena (peristalsis, contractions, etc.) 
which cannot be otherwise observed; (2) from 
a clinical standpoint, since it permits a diagnosis 
in certain obscure pelvic conditions, and (3) 
from a therapeutic standpoint, especially in 
occlusion of the tubes. 

The most important pelvic conditions in 
which lipiodol is of a diagnostic aid are the 
pelvic tumors (differential diagnosis including 
fibroma, cyst of the broad ligament, varian 
tumor, chronic adnexitis and hematosalp x), 
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certain cases of dysmenorrhea and amenorrhea, 
habitual abortion and especially sterility. 
The author has used pelvic lipiodol since 
February, 1925, in 200 cases without one 
singke accident. Still, one should always bear 
in mind that the injection of lipiodol represents 
an intra-uterine intervention and that a 
certain danger is connected with any such 
intervention. This applies especially in cases 
of salpingitis in which not infrequently an 
exacerbation of the inflammation is observed. 
—T. Leucutia. 


GENITOURINARY SYSTEM 


Roseno, A. Die intravenése Pyelographie. 
II. Mitteilung. Klinische Ergebnisse. (Intra- 
venous pyelography. II. Clinical findings.) 
Klin. Wchnschr., June 18, 1929, 8, 1165- 
1170. 

In another place (see abstract, this Journal, 
September, 1929, p. 283) Roseno in association 
with Jepken published the experimental results 
in animals of intravenous pyelography by 
means of an iodine urea compound. In the 
present article the results of the clinical 
application in humans are given. 

Indications. Intravenous pyelography is of 
great advantage in all those instances in which 
the usual pyelography by retrograde injection 
is contraindicated as, for example, in urethral 
stricture, atrophy and tuberculosis of the 
bladder, occlusion of one of the ureters, tuber- 
culosis of the kidneys, etc. 

Physiologic and Pharmacologic Consideration. 
Normally the function of the kidney consists 
in excretion of the urine without there being 
a storage of the excreted fluid, as is the case 
in the gall-bladder. This means that after the 
injection of the opaque medium the excretion 
of this substance occurs so fast that no roentgen 
visualization is possible. In order to produce 
a greater concentration of the iodine within the 
excreting kidney, the author had added urea 
which in this particular instance serves two 
purposes: first, it forms a sort of a carrier for 
the iodine, directing it towards the kidney 
and second, it acts as a diuretic in increasing 
the permeability of the kidney filter. 

Technique. The idiosyncrasy for iodine is 
tested (by means of a skin test) the day 
previous to the examination. If no such 
idiosyncrasy is present the solution (the nature 
ane concentration of which is not described) 
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is injected within five to fifteer? minutes 
intravenously. The bladder at the timé of 


injection must be kept full so as to producea . 


stasis in the kidney pelvis and thus delay the 
excretion of the opaque medium. Roentgerio- e . 
grams are taken immediately, three*hours and 
five hours following the injection. 

Reactions. There is a sensation of pressure 
in the head and occasionally in the chest pres 
sociated with a feeling of faintness (suck as 
observed following the injection of c4lcium 
salts) lasting for a few minutes following the 
completion of the injection. A little latet there 
is a semsation of thirst sometimes necessitating 
the taking of fluids. In other instances there 
is evidence of headaches and a slight elevation 
of temperature occasionally lasting for over 
twenty-four hours. Within forty-eight hours 
all reactive symptoms disappear. 

Normal Intravenous Pyelograms. The normal 


bd ° . ° o ` 
pyelogram obtained after intravenous injection 


of the contrast medium is different from that 
obtained by the retrograde injection in that it 
appears smaller and less distorted. This, in 
the author’s estimation, is due to the fact that 
mechanical distention is entirely absent in 
intravenous pyelography. A good roentgen 
visualization of the kidney pelvis is obtained 
immediately following the injection due to a 
Hooding of the blood stream by the opaque 
medium (the so-called “flooding picture”) 
and again within three to five hours following 
the injection due to the excretion of the oqedan 
medium (the so-called “excretion picture”). 
The ureters appear as faint shadows, while the 
bladder is quite opaque. 

The Intravenous Pyelogram of Pathologic 
Cases. The author includes 12 roentgenograms 
to illustrate the value of intravenous pyel- 
ography in various pathologic conditions. In 
case of complete occlusion of one of the ureters 
(by stone, kinking or tuberculous stricture) 
it is possible to obtain a good visualization of 
the kidney and portion of the ureter above 
the stricture. In stenosis underneath the 
ureteral ostia (urethral stricture, hypertrophy 
of the prostate) likewise a good visualization 
of the urinary tract is obtasned because of the 
stasis produced by the stenosis. In kidney and 
ureteral stones one may exactly localize the 
site of the stones and also the type and extent 
of the stasis proximal to the stone, much 
information being obtained at the same time ” 
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concerning the function of the diseased as well 
as of the opposite normal kidney. In anomalies 


. of the uropo'etic system the type and extent 
. of the anomaly and the complications resulting 
° therefrom gan be easily determined. In tuber- 


culosis of the kidney, in addition to an impaired 
reflectoric excretion, tuberculous cavities in 
the region of the calyces and parenchyma may 


i ce ive . 
Iù renal tumors as well as in cystic kidneys, 


the retrograde pyelography (with eventual 
pneumokidney) is of greater advantage. 
Intravenous pyelography, because of the nearly 
complete loss of excretion, leads here tò only 
poor visualization of the urinary tract. A 
great majority of the so-called “functional 
ureteral kinkings,” and Hunner’s “ureteral 
strictures” are artefacts, produced most prob- 
ably by the manipulation during the retro- 
grade pyelography. 

The conclusion is reached that intravenous 
pyelography with iodine-urea forms the syn- 
thesis of functional kidney diagnosis permitting 
a typographic-anatomic vizsualiation of the 
excretory urinary paths. Thus the roentgen 
exploration of the function of the uropoietic 
system is solved.—T. Leucutia. 


Roseno, A. Die intravenése Pyelographie. 
(Intravenous pyelography.) Klin. Wchnschr., 
Aug. 27, 1929, 8, 1623. 

The dose of opaque substance injected by 
the author for intravenous pyelography is 
briefly given. The preparation is called 
“pyelognost” and is produced by Gehe and 
Co., Dresden. Sixty-three gm. is injected in 
a normal patient of from ṣo to go kg. weight; 
1.5 gm. is subtracted for every kilogram body 
weight under so kg. and 1.5 gm. is added for 
every kilogram body weight over go kg.— 
T. Leucutta. 


Swick, M. Darstellung der Niere und Harn- 
wege im Réntgenbild durch intravenése 
Einbringung eines neuen Kontraststoffes, 
des Uroselectans. (Roentgen visualization 
of the kidney and urinary paths, by means 
of the intravenous administration of a new 
contrast substafice, uroselectan.) Kiin. 
Wchnschr., Nov. 5, 1929, 8, 2087-2089. 
Selectan-neutral, a preparation made by 

Binz and Rath, was used for a long time by 

the medical division of the Altona Krankenhaus 

for the treatment of coccus infections of various 
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types. The good results obtained in infections 
of the gall-bladder and urinary tract made it 
seem probable that the excretion of this sub- 
stance is chiefly through these two tracts, a 
fact which led to the investigation of the value 
of selectan-neutral (containing §4 per cent 
iodine) in the roentgen visualization of the 
biliary and urinary system. The first experi- 
ments carried out in animals gave no roentgen 
visibility of the gall-bladder but there was a 
rather good outlining of the urinary paths. 
After determining the tolerance dose for 
animals the method was applied to humans. 
In all instances a good visualization of the 
urinary bladder and in a few instances also of 
the kidney and ureters was obtained. 

Encouraged by these first results Binz and 
Räth, after replacing a methyl group of the 
neutral selectan with sodium glycin and after 
reducing its iodine content (so as to produce a 
better solubility) prepared a new substance 
which they called uroselectan. This substance 
proved entirely harmless, of good solubility 
and was excreted by the kidney in a con- 
centration sufficient to produce good roentgen 
visibility. Its tolerance was 7 gm. per kilo- 
gram body weight for mice and 3 gm. for rab- 
bits, placing the upper limit of a human of 60 
kg. weight around 180 gm. Considéring that 
the preparation contains 42 per cent iodine this 
means a total dose of 75.6 gm. iodine. It was 
found during the course of the investigations 
that in normal kidney function at least 85 
to 95 per cent of the iodine is excreted in the 
urine within fifteen minutes following the 
injection. 

Not more than 120 c.c. of a 30 to 34 per cent 
solution (that is circa 40 gm. of the substance) 
is used for intravenous pyelography in humans. 
The injection is made into the arm vein within 
three to five minutes; 20 c.c. Record syringes 
are used for this purpose, as many of the 
syringes being kept ready as necessary for the 
injection of the entire amount of the solution. 
The procedure is carried out on a roentgen 
table and the first roentgenogram is taken 
within five to ten minutes following the com- 
pletion of the injection. Two further roentgeno- 
grams are taken at one-half hour intervals, the 
bladder having been emptied in the mean- 
time (so as to produce a better visualization 
of the lower ureters, as a rule obscured by the 
superimposing bladder shadow). In norfal 


i 
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kidneys the excretion of the opaque medium 
is completed within three hours following the 
injection’while in case of disturbed renal func- 
tion it may last for six to twenty-four hours 
or longer. If there is marked destruction of 
the kidney the roentgen visualization may 
become entirely impossible. 


No untoward effects were observed from the 
application of the method in a series of 119 
cases, of nearly all types of kidney conditions. 
One girl with* bilateral pyelonephrosis died 
within nineteen hours following injection but it 
was thought that since a uremia had existed 
previous to the injection this was responsible 
for the outcome. 


Eight roentgenograms are reproduced in 
order to show the great practical value of 
intravenous pyelography by means of uro- 
selectan.—T. Leucutia. 


von LICHTENBERG, A., and Swick, M. Klin- 
ische Priifung des Uroselectans. (Clinical 
application of uroselectan.) Klin. Wchnschr., 

Nov. 5, 1929, 8, 2089-2091. 

In a recent discussion (at a urologic congress) 
of Roseno’s work on the value of intravenous 
pyelography, von Lichtenberg took a rather 
pessimistic standpoint. By this he did not 
mean to underestimate the idea of intravenous 
pyelography but expressed doubt that a suit- 
able medium for injection would be found. 
Yet, Roseno, by emphasizing the physiological 
and pathophysiological phenomena, obtained 
marked results in this respect. A further im- 
portant contribution was made by Swick 
(see above abstract). 

In comparing the intravenous pyelography 
(by means of uroselectan) with the routine 
retrograde pyelography the authors attempted 
to determine at the St. Hedwig Krankenhaus, 
aided by Rave—roentgenologist of the in- 
stitute—in how far the two methods agreed 
and what practical conclusions could be drawn. 
Of the 84 cases examined, 35 were later checked 
at operation and one at post mortem. 

In all instances a good roentgen visibility 
of the urinary tract was obtained. If there 
was no kidney shadow demonstrable, there 
was either no kidney present or the function 
was greatly or entirely destroyed. The func- 
tional,disturbances of the urinary tract could 
alsgube studied with great accuracy. 

Of the 84 cases examined (this number later 
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increased to 160), in 75 per cent good informa- 
tion concerning the best therapeutic procedure 


4 
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was obtained from intravenous pyelography ` “ 


alone; in the rest the examination had to be 
supplemented by cystoscopy, cathşterization 
of the ureters, and pyelography. The func- 
tional test as estimated from the roentgen 
findings likewise led to positive informatio 
in 75 per cent of the cases. « 

Intravenous pyelography is indicatgd& (1) 
in all instances in which cystoscopy, ureteral 
catheterization and direct pyelography, are 
contraindicated either for anatomical, patho- 
logical or technical reasons; (2) in all cases 
with ureteral occlusion, and (3) in all instances 
in which the application of direct pyelography 
is associated with a certain risk to the patient. 

In the cases with limited kidney function 
direct pyelography by the routine procedure 
deads on account of the better contrast to more 
satisfactory results. 

Since 95 per cent of the injected iodine is 
excreted in the urine within six to eight 
hours, it was attempted to find whether the 
rate and the percentage of the iodine excreted 
could not be used as a basis of a functional test 
of the uropoietic system. Three methods were 
employed for this purpose: (1) the determina- 
tion of the excreted iodine; (2) the quantitative 
determination of the excreted uroselectan, and 
(3) the determination of the specific gravity of 
the urine, this increasing proportionately with 
the amount of iodine present. So far it has 
been impossible to find out which of the three 
methods would be of practical value. 

The association of pyelography with pyelo- 
scopy is indicated also in the intravenous ap- 
plication of the method. 

The authors have tried to administer uro- 
selectan also per os but this procedure has 
proved unsatisfactory. 

The conclusion is reached that the intraven- 
ous pyelography by means of uroselectan is of 
considerable value in the diagnosis of all 
urologic conditions. Moreover it permits the 
elaboration of new methods for the estimation 
of the functional disturbances of the uropoietic 
system.—T. Leucutia. ° 


HryntscHak, Tu. (Studies on roentgenog- 
raphy of the renal parenchyma and pelvis 
by intravenous methods.) Zéschr. f. Urol., 
1929, 23, 893. Abstract in Cluj. med., Feb., 
1930, ZZ, 108-109. 
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The author has experimented on animals 
since 1925 with numerous opaque media for the 


© . visualization of the parenchyma and pelvis 


~~ of the kidney. 


paramount importance: (1) the opaque me- 
dium must be entirely harmless to the renal 
tissues; (2) it must be nontoxic; (3) it must 
powess sufficient comtrast (iodine or bromide); 
(4) NM ymust represent a stable preparation 
(so that iodine or bromide is not liberated 


„in the. organism); (5) it should be neutral, 


soluble in water (to at least 20 per cent) and 
permit of sterilization by boiling, and*(6) it 
should be excreted in its entirety in the shortest 
possible time. 

The preparations used by the author were 
made synthetically. Simultaneously with the 
intravenous injection of the opaque medium, 


pituitrin was administered (intramuscularly) , 


in order to increase the power of concentration 
of the kidney, and atropine to decrease the 
peristalsis of the pelvis and ureters. 

Good results were obtained although the 
method needs further perfection.—T. Leucutia. 


Swick, M. Intravenous urography by means 
of uroselectan. Am. J. Surg., Feb., 1930, 8, 
4057414. 

After a brief description of the procedures 
which led to the discovery of uroselectan 
(by Binz and Räth), the author defines the 
characteristics of this compound as follows: 
Uroselectan is nontoxic, very soluble in water, 
neutral in its reaction and under normal condi- 
tions excreted as such through the genito- 
urinary tract within eight hours practically 
to the extent of go to 100 per cent. The iodine 
in the molecule exists in a very stable organic- 
ally bound state, this explaining why iodism 
has never been observed. Its tolerance 1s 
exceedingly great; theoretically 180 gm. of 
the substance—in terms of iodine 75.6 gm.— 
can be administered to a 60 kg. individual. 

The method of administration is as follows: 
For an adult from 33 to 40 gm. is dissolved in 
double-distilled water to a volume of 100 c.c. 
The solution is filt€red twice through ordinary 
filter paper and sterilized in a water bath or 
autoclave at 15 lb. pressure for one-half hour. 
A child of seven years receives one-half and 


« a child of two years one-quarter of the dose 


administered to an adult. The injection 1S 
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made in two stages at intervals of three to 
five minutes by using five to six syringes pre- 
viously sterilized in distilled Water. The first 
roentgen examination is made fifteen minutes 
after the last injection, the second about twénty 
to thirty minutes after the first roentgenogram 
and the third a corresponding period after the 
second. In disturbances of the kidney function, 
subsequent films are taken at intervals of 
from two to four hours. 


The reaction consists in thirst and general- 
ized warmth, particularly involving the face 
and bladder region, and occasionally nausea. 
Shivering and vomiting of short duration 
occurred in a case of nephrosis. A child ten 
years of age died shortly after the injection but 
here the uremia which had existed a long time 
previous to the injection was probably responsi- 
ble for the result. 


Intravenous urography is indicated when- 
ever ureteral catheterization 1s dangerous or 
mechanically impossible, in cases of infection 
of the lower genitourinary tract, in the pres- 
ence of bleeding, in cases of implanted ureters 
and in children.—T. Leucutia. 


KIELLEUTHNER. Ueber eine neue, aussichts- 
reiche Untersuchungsmethode an den Harn- 
organen (Uroselektan). (On a new promising 
method of examination of the urinary organs 
(uroselectan).) München. med. Wehnschr., 
Feb. 14, 1930, 77, 276-278. 

The author has used uroselectan for intraven- 
ous pyelography for the past three months in a 
series of 34 cases. 

The technique of procedure was as follows: 
33 to 40 gm. of the substance was dissolved 
in sterile distilled water at room temperature 
so as to make 100 to 120 c.c. The solution 
was filtered twice and sterilized for twenty 
minutes. It was then slowly injected in one 
arm and roentgenograms were taken Io to 15, 
30 to 40 minutes and in case of disturbed kidney 


function, one, two and several hours later. 


All roentgenograms obtained were very satis- 
factory and there were no ill effects from the 
injection. The method is of special value in 
all instances in which direct pyelography 1s 
impractical, in children, in ureteral stones, 
malformations, and in differentiation from 
certain abdominal tumors. It is corftrain- 
dicated in bilateral affections of the kiémey 
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and in thyrotoxicosis (danger of iodism).— within five minutes following the intravenous ji 
T. Leucutia. , injection. l 
l The roentgenograms which were taken by’ “, ^7 
BERGERHOFF, W. Intravenous injection of the authors ten minutes following the injection” ` 
contrast medium for pyelography; signifi- are not very sharp but they demonstrate Nes 


cance of this method for internal medicine. 
Med. Klin., Feb. 14, 1930, 26, (Abst. 
from F. Am. M: Ass., April 26, 1930, 94, 
1360.) 
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Bergerhoff points out that the older method 
of pyelography in which the contrast medium 
was brought directly into the urinary passage 
was not physiologic. Another method has 
therefore been perfected by which a contrast 
medium that consists of a combination of 
urea and of iodine is injected into the cubital 
vein and is excreted again through the urinary 
system. Not only does this contrast rnedium 
facilitate roentgenoscopy but its elimination 
reveals the functional activity of the urinary 
system. The author further enumerates the 
conditions in which this method of pyelography 
should be used and also the cases in which 
it is contraindicated. Following a description 
of the mechanism of the injection of the con- 
trast medium and of the roentgenographic 
technic, he reports several cases that illustrate 
the great value of this method. The author 
points out that this method of pyelography 
makes it possible for the physician who is not 
a specialist in urology to diagnose disorders of 
the urinary system, and consequently it 
enlarges the field of his activity. Indications 
for operative treatment can now be more 
precise than before this technic was perfected. 


BECLÈRE, H., PorcHer, P., and HENRY, 
Ropert. Premiers résultats de la methode 
de Lichtenberg. (Pyélo-urétéro-cystographie 
par injection intra-veineuse.) (First results 
of Lichtenberg’s method (pyelo-uretero- 
cystography by intravenous injection).) 
Bull. et mém. Soc. de radiol. méd. de France, 
Feb., 1930, 78, 79-81. 


The authors experimented at the Vaugirard 
Hospital with intravenous pyelography by 
using the preparation employed by Lichten- 
berg at St. Hedwig’s Hospital in Berlin. 
This preparation consists of an iodized sub- 
SNance derived from pyridine. It is made 
in the form of a water soluble powder, it is 
aBSolutely nontoxic and its excretion begins 


clearly the kidney pelvis as well as the ureters 
and bladder. 


The method has two advantages: First, it_ 


permits a study of theemorphology offthe ` 
kidney pelvis, ureters and bladder all 


cases in which ureteral catheterization is im- 


possible or contraindicated, and second, it. 


gives information with regard to the intimate 
phenomena of urinary excretion. 

The technique is as follows: 40 gm. of the 
powder (called uroselectan, manufactured by 
Shéring) is dissolved in 80 c.c. of double dis- 
tilled water. After the addition of 20 c.c. 
more of double distilled water the solution 1s 
filtered through a regular filter paper or sterile 
gauze; then it is placed for 20 minutes in a 
water bath, is refiltered and maintained at 
37°C. The intravenous injection is performed 
according to the usual technique (in the arm 
vein) except that following the injection of the 
first half of the solution (50 c.c.) a three-minute 
wait is made before injecting the second half. 

The roentgenograms are taken 4, 2 and 1ł 
hours following the injection, the second roent- 
genogram as a rule showing the maximum 
contrast. In some of Lichtenberg’s cases 
positive roentgenograms were obtained six and 
even twenty-four hours following the injection. 
—T. Leucutia, 


VaLLeRY-Rapot, Pasteur, DALSACE, JEAN, 
Nemours-AucustE and Dérot, Maurice. 
Nouveau procédé d’exploration radiologique 
des voies urinaires. (A new procedure for 
the roentgen exploration of the urinary 
tract.) Presse méd., March 19, 1930, 38, 
385-387. 

Osborne, Sutherland, Scholl and Rowntree 
in 1923 for the first time used sodium iodide 
orally and intravenously for the roentgen 
demonstration of the urinary tract. Volk- 
mann in 1924, after experimenting with 
lithium iodide, sodium bfomide and sodium 
iodide, arrived at the conclusion that sodium 
iodide is the most suitable of the three. Von 
Lichtenberg in 1924, Lenarduzzi and Pecco 


in 1927, and finally Roseno in 1929 made y 


The 


further contributions on this subject. 


method of Roseno cgnsisted in the intravenous 
injection of sodium iodide in association with 


- urea, this latter acting as a diuretic and thus 


producing a faster elimination of the iodine. 
Roentgenggrams were taken within 15 minutes, 
3 hours and ¢§ hours following the injection. 

More recently von Lichtenberg and Swick 
made an important contribution to the method 
indygurated by Osborne et al. in introducing 
“urowelectan.”” This product (prepared by 
Binz and Raith) consists of a sodium salt of 
pyridine with 42 per cent iodide organically 
fixed. One hundred c.c. of the solution is in- 
jected in two parts; first, 40 c.c. and three 
minutes later 60 c.c. The roentgenograms are 
taken 15 minutes, 45 minutes and 1 hour 15 
minutes, or in the event of a functional dis- 
turbance of the kidney, 6 hours, 24 hours and 
even 36 hours following the injection of the 
opaque medium. ° 

The authors investigated the value of the 
method of von Lichtenberg and Swick by 
injecting uroselectan intravenously into 2 
rabbits and one guinea pig. The preparation 
was well tolerated (the maximum tolerance 
dose being 7 gm. per kilogram body weight 
in mice, and 3 gm. per kilogram body weight 
in rabbits, this giving a maximum dose of 180 
gm. for a human of 60 kilogram weight). 

As a result of the above animal experiments, 
uroselectan (40 gm. dissolved in 100 c.c. double 
distilled water) pas injected also in one 
human, and roentgenograms were taken 1, 6, 
16, 23, 41, 57 minutes, 1 hour 19 minutes, and 
t hour 33 minutes following the injection. 

The conclusion is reached that the method 
of von Lichtenberg and Swick leads to a good 
roentgen visualization of the calyces, kidney 
pelvis, ureters and bladder. It also permits 
the evaluation of functional disturbance of 
the kidney. The method marks a real progress 
in the study of renal pathology.—T. Leucutia. 





RAVASINI AND GORTAN. Il quadro radiografico 
delle vie urinarie mediante l'iniezione en- 
dovenosa con l’uroselectan. (Roentgenog- 
raphy of the urinary tract after intravenous 
injection with @roselectan.) Radiol. med., 
March, 1930, 77, 327-328 
The authors have used uroselectan in 10 

cases of various pathological lesions such as 

mobile kidney, marked chronic cystitis, bi- 
lateral cystopyelitis in pregnancies, bilateral 


Abstracts of Roentgen and Radium Literature 


JuNE, 1930 


pyelonephrosis, stone of the kidney pelvis, 
double ureters, infected prostate, cystopyelitis 
in pregnancy, nine-month pregnartcy with 
constricted kidney pelvis, and polycystic 
kidneys. The conclusion is reached that the 
preparation is entirely innocuous; in 2 cases 
there was temporary elevation of temperature 
but this was due, as already suspected by 
Lichtenberg, to the distilled water. Very good 
roentgen images of the urinary tract were 
obtained in all cases in which the renal function 
permitted sufficient elimination of the opaque 
salt. The method is indicated in all those 
instances in which usual pyelography cannot 
be performed. It also gives certain information 
of a physiologic character.—T. Leucutia. 


Rots, E. J. H., anb Wricut, H. W. S. Intra- 
venous pyelography. Brit. M. F., Apr. 
26, 1930, 7, 778-780. 

Binz and Raeth, after substituting sodium 
glycin for a methyl group, and reducing the 
iodine content of selectan-neutral, obtained 
the preparation known as uroselectan (sodium 
2 oxy-5-iod pyridine-N-acetic acid), the graphic 
formula of which is as follows: 
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This preparation is neutral, soluble in water 
to more than 50 per cent, and contains 42 
per cent of iodine. It is an extremely stable 
chemical compound and its opacity to roentgen 
rays is excellent. It is possible to give an intra- 
venous dose of 180 gm. to a man weighing 
so kilos, but for clinical purposes 40 gm. is 
sufficient to produce perfectly clear-cut sha- 
dows. For children, the dose is proportionately 
smaller. Up to the age of six, 10 to 12 c.c. 
of the 40 per cent solution, from six to ten 
years, 20 to 40 c.c. and from ten to fifteen 
years, 50 c.c. are injected. 

The technique of injection was that em- 
ployed by Swick and Lichtenberg. Roentgen- 
ograms were taken a quarter of an aree 
three-quarters and one and a quarter ho 
after the injection. Important informatión was 
obtained by comparing roentgenogram$™of 
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a series and it is suggested that the use of serial 
changing cassette holders, working in conjunc- 
tion with a Potter-Bucky diaphragm, might 
be of great advantage. 

No ill effects were observed from the injec- 
tion. There was a slight increase in the pulse 
rate and blood pressure with cramp in the 
anterior shoulder muscles, in a few instances, 
but always the symptoms disappeared within 
fifteen minutes. The method is perfectly safe, 
even in casesewith marked decrease of renal 
function. The only known contraindications 
are anuria, uremia, and cases in which the 
liver as well as the kidney is grossly diseased. 

In the authors’ series of 60 roentgenograms 
they have noted that the shadow of the left 
kidney appears slightly less dense than that 
of the right. They have not succeeded, as 
others have done, in visualizing on screen 
examination the pelvic shadow accurately 
enough for pyeloscopy. On the roentgeno- 
grams, there was a satisfactory shadow after 
six minutes, and in fifteen minutes there was 
a perfectly clear outline of the whole of the 
urinary tract. 

Uroselectan can also be used as a test of 
renal function, since it is easily recovered from 
the urine. On the addition of hydrochloric 
acid, it forms a heavy white precipitate when 
the pu reaches 2.8 to 3. Chemical estimation, 
however, is not always necessary because the 
specific gravity is a very reliable guide to the 
amount of the drug present. It should reach 
between 1045 and 1050 within an hour. 

The authors were able to confirm the ex- 
perience of Lichtenberg according to which 
while an advanced non-infected hydronephrosis 
gives an excellent though perhaps delayed 
shadow, a pyonephrotic and infected or a 
congested kidney may give no shadow at all. 

In conclusion, the opinion is expressed that 
intravenous pyelography by means of urose- 
lectan will play an important part in urological 
diagnosis since it is both a reliablerenal function 
test and a pyelographic contrast medium.— 
T. Leucutia. 


Trucuor. Présentation de quelques radio- 
graphies du système urinaire, obtenues 
après injection intra-veineuse d’urosélectan. 

Presentation of a few roentgenograms of the 
urinary system obtained following intraven- 
“Sts injection of uroselectan.) Bull. et mém. 
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Soc. de radiol. méd. desFrance, April, 1930, 
io iiig, 


Uroselectan was used for intravenous pyelog-` ` 


raphy in some 20 examinations of the urinary¢ 
system. The method of injectio® was that 
employed by Lichtenberg. No ill effects were 
observed except for a slight sensation of heat 
in the head lasting for a period of ten to fiftgen 
minutes. i L 
The intensity of the shadow of the #inary 
tract was controlled roentgenoscopically and 


hen 691 j 
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roentgenograms were taken at the peak ofe 


visibility of the image. 

Four cases in which the application of intra- 
venous pyelography led to correct diagnosis 
are presented and briefly discussed.—T. Leu- 
cutia. 


Insuficienta orificiului ureteral 
si reflux vesico-renal. (Insufficiency of the 
ureteral orifice and vesico-renal reflux.) 
Clujul mèd., Dec., 1929, 70, 579-585. 

Two cases of vesico-renal reflux are de- 
scribed in detail. The first case occurred in a 
man fifty-five years of age who since 1916 had 
complained of bladder symptoms and who 
in 1925 and 1926 had had three successive 
operations. A diagnosis of sclerosis of the 
trigone (due to scarifications from the opera- 
tions) was made and it was thought that this 
sclerosis was responsible for the vesico-renal 
reflux. Following an excigion of the trigone 
the lesion apparently healed: 

The second case is that of a girl fourteen 
years of age without definite etiology. The 
vesico-renal reflux was confined here to the 
left side. 

In connection with these two cases the author 
discusses the mechanism of vesico-renal reflux 
and arrives at the conclusion that it may be 
the result of the following three factors: (a 
disturbance in the normal peristalsis of th 
ureter; (4) disturbance in the obliquity of th 
intramural portion of the ureter, and (c) 
insufficiency of the valvular function of the 
ureteral orifice. 

The conditions which may lead to dis- 
turbance of the above factors are acute or 
chronic inflammations, tuberculosis, lesions 
of the trigone, uretero-cystoneostoma, pro- 
static hypertrophy, affections of the nervous 


Teposu, E. 


system (tabes, poliomyelitis, multiple sclerosis) y 


and spina bifida. 


b males and females. 


Cystography is the sovereign method of 
examination. The author as a rule injects 


< ` 100 to 150 cc. of a 30 per cent solution of 
oe. . E . = . 
sodium bromide.—T. Leucutia. 


TEPOSU, E., and Muresanu, E. Consideratiuni 
asupra una suta interventii pentru calculoza 
vezicala. (Considerations of 100 interven- 

ions for vesical .calculosis.) Clujul med., 

D 1929, J0, 585-591. 

One hundred cases of bladder stone were 
operated on at the surgical division of the 
University Hospital of Cluj since 1920., This 
rather high incidence of bladder stones 1s 
explained by the richness of the soil of Tran- 
sylvania in calcium salts. According to age 
incidence it was found that the largest majority 
of stones (24.5 per cent) occurred in children 
less than ten years of age. The authors are 


of the opinion that this must be due to im- e 


proper nourishment since the poorer classes 
were especially affected. 

The roentgenograms of several unusual 
cases are presented, one of them illustrating 
a bladder stone which occupied nearly the 
entire pelvis —T. Leucutia. 


NERVOUS SYSTEM 


Espero, CHARLES A., and CONSTABLE, Kare. 
Tumors of the cauda equina; the differential 
diagnosis between new growths and in- 
flammatory lesi@ns of the caudal roots. 
Arch. Neurol. & Psychiat., Jan., 1930, 23, 
79-105. 

This paper is a study of the clinical features 
of lesions of the cauda equina, and is based 
upon the analysis of 45 cases. The author 
states that the size of intradural tumors of 
the cauda equina vary greatly, from 1 to 3 
cm. There are well encapsulated meningeal and 
perineural fibroblastomas. Individual growths 
which involve the caudal roots or push the 
roots to one side fill the greater part of the 
lower end of the vertebral canal and because 
of their size are called giant tumors. 

Extradural Tumors. Tumors of this location 
that compress the goots of the cauda equina 
usually derive from the bone or the inter- 
© vertebral cartilages and are relatively infre- 
quent. Various histological classifications are 
given. The incidence was about the same in 
Pain was the chief com- 
plaint in both groups. Motor weakness and 
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bladder disturbance with some sensory and 
reflex disturbances were noted.e . 
Roentgen Changes. These changes are 
occasionally observed and may be of çon- 
siderable significance. No pathological changes 
due to disease are ever observed in neuritis 
but in giant cell tumors the enlargement of the 
vertebral canal is sometimes distinctly shown 
on the roentgenogram. 
= The author discusses the value of the mano- 
metric test and also the value of double punc- 
tures. He has taken a conservative attitude 
regarding the use of iodized oil and he is con- 
vinced that if thorough and repeated neurologi- 
cal examinations and complete manometric 
tests have been made with examination of 
the spinal fluid, injections of iodized oil are 
rarely ifever necessary for diagnosis of tumors 
that compress the spinal cord or the roots 
of the cauda equina. Only 8 cases were sub- 
jected to this procedure and he tabulates 
the point at which the oil was blocked and the 
point at which the tumor was found. There 
was some variation in the findings which was 
explained by the fact that ofttimes there 1s 
associated with these tumors an arachnoiditis 
which may be sufficient to block the fluid. 
In his final discussion the author states that 
he feels that the use of iodized oil is not with- 
out danger. The fact that the oil remains 
in the canal for such a long time cannot do 
any good, but only harm.—E. P. Pendergrass. 


ELSBERG, CHARLES A. Tumors of the spinal 
cord. Problems in their diagnosis and 
localization; procedures for their exposure 
and removal. Arch. Neurol. © Psychiat., 
Nov., 1929, 22, 949-965. 

The author discusses the clinical manifesta- 
tions, the physical findings and the laboratory 
tests that will aid in the diagnosis of spinal 
cord tumors. In discussing the indications for 
iodized oil, the author states that this pro- 
cedure has been used more often than neces- 
sary and although it is valuable in the localiza- 
tion of a growth it is never necessary. If there 
is no clinical evidence of a subarachnoid block 
the iodized oil will pass freely upward and 
downward. The author thinks that iodized 
oil is a distinct irritant to the meninges. 

The author discusses the surgical expughe 
and removal of spinal cord tumors.—E J. 
Pendergrass. 
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diseases (abs), 233 changes in experimental pituitary disorders, $12 
unusual tumor of, 70 deforming diseases of, of adolescence, 485 
ABSCESS, carcinomatous, of lung (abs), 328 familial disturbances in growth, as shown in roentgenogram 
postopetative, of the lung (E), 210 (abs), 105 
ACETABULUM, intrapelvic protrusion (abs), 338 nonspecific foci in, after infectious diseases (abs), 340 
ADENOPATHY, tuberculous tracheobronchial, in children, critical primary hemangioma, I ° . 
study of semeiology (abs), 97 roentgen therapy of tumors of tabs), 450 m 
AIr passaGEs: See Respiratory tract tumors of, (abs), 335; (abs), 567 
ALBUMIN, radiationeeffect on (abs), 467 Bones, distal carpal, divergent luxation in region of (abs), 447 
ALCAPTONURIA, bone and joint changes in (abs), 109 BORDERLINE RAYS, further indications in dermatology (abs), 111 
American Rapium Society, preliminary program, 548 therapeutic action in visceralgias (abs), 346 . oe 
AMERICAN RoentGEN Ray Society, preliminary program, 667 BRADYCARDIA, roentgen investigations of size of heart in (abs), 
scientific exhibit, committee for, 548 "437 
ANALES DE RADIOLOGIA, a new journal (E), 77 Brain, sarcoma metastases in (abs), 680 
ANEMIAS, congenital, roentgen consideration, 625 tumor, indirect signs of, noted in routine roentgen examina- 
ANEURYSM, latent, of thoracic aorta (abs), 437 tions, 598 
of aortic arch (abs), 560 Breast, carcinoma, further observations on histology (abs), 122 
ANGINA PECTORIS, roentgen therapy (abs), 115 carcinoma, primary radium treatment (abs), 569 
ANNULAR SHADOWS, in lungs, interpretation (abs), 329 carcinoma, results of radiation therapy (abs), 117 
ANTRUM, disease of, study with aid of iodized oil (abs), 223 left, primary carcinoma, with early metastatic involvement 
of Highmore, calcifying inflammation (abs), 326 of right scapula, 415 
Aorta, arch, aneurysm of (abs), 560 ® Broncul, carcinoma, increase during last decade and value of 
arch, measurements (abs), 330 bronchography in its diagnosis (abs), 229 
clinical and roentgen study, 390 foreign bodies in (abs), 439 
normal, 358 BRONCHIECTASIS, relation to sinusitis (abs), 223 
thoracic, latent aneurysm of (abs), 437 BroncuocraPHy, by simplified practical method (abs), 229 
uncoiled, 358 value in diagnosis of carcinoma of bronchi (abs), 229 
AortitTIs, luetic, 390 BRONCHOSINUSITIS DISEASE (abs), 677 
APPARATUS, roentgen, tube-end tension of, with rotating recti- Bronson, WALTER T., obituary notice (E), 422 
fier and its mode of action (abs), 124 Bucky rays: See Borderline rays 
roentgenoscopic light on various types of (abs), 578 Burns, roentgen and radium, occurrence and significance of 
simple and complete diagnostic x-ray unit adapted to all so-called wound diphtheria as complication of (abs), 574 
surgical and medical needs (abs), 121 But er, P. F., dinner in his honor, 425 
AprenpiciTis, duodenitis and cholecystitis, roentgen picture 
(abs), 440 CALCIFICATION, interarcual, of vertebrae (abs), 107 
APPENDIX, roentgen diagnosis (abs), 101 intracranial, and roentgen significance, 615 
ARTERITIS, pulmonary, syphilis of lung with (abs), 95 of falx cerebri (abs), 435 
ARTERITIS OBLITERANS, diathermy and radiotherapy in treat- of vertebral discs (abs), 107 
ment (abs), 567 CALcuLosiIs, vesical, 100 E, TA fabs), 692 
favorable action of irradiation of suprarenal region (abs), 113 CaLrcuLus of submaxillary gland and duct (abs), 223 
radiotherapy (abs), 113 Cancer: See also Carcinoma; Lesions, malignant; Tumors, 
ARTHRITIS, radiological aspects (abs), 340 malignant, etc. 
ARTHROPATHY, multiple, in a hemophiliac (abs), 336 course for study of, 425 
spinal, and amyotrophy in tabes dorsalis (abs), 337 direct or secondary effect of roentgen therapy in (abs), 116 
\ ASSOCIATION of German Roentgenologists and Radiologists, epithelial, of tonsil region, roentgen treatment (abs), 345 
Seventh Meeting of, 663 gastric (abs), 236 
AsTHMA, radiotherapy (abs), 346 gastric ulcer and (abs), 683 
ATELECTASIS: See Lungs, collapse of cervix, complicating pregnancy (abs), 570 
AUDITORY ORGANS, simplification of roentgen technique for (abs), of cervix, radiotherapy in treatment of (abs), 346 
674 of kidney, demonstration by pyelography (abs), 104 
AYERZA’S DISEASE (abs), 95 of lower end of esophagus and cardiac end of stomach (abs), 
AzycGos LOBE: See Lungs 235 
of mouth, improved technique for use of highly filtered gam- 
BCG, roentgen images of the thorax in infants vaccinated with ma rays in treatment, 633 
(abs), 678 of tongue treated by surgery and radium (abs), 568 
BEAUTY SHOPS, injuries resulting from irradiation im, 409 of tonsil, with adenopathy, deep roentgen therapy (abs), 345 
BERIBERI, roentgen examination of heart in (abs), 230 of uterus, microcephalic idiocy following radium therapy for, 
BILE Ducts, air filled, in a case of fistula between duodenum and during pregnancy (abs), 571 
common bile duct (abs), 331 report of cases, treated at Freiberg Gynecological Clinic with 
BILHarziasis, difficulties caused by, in roentgen examination of injections of cancisal and affabol (abs), 570 
the urinary tract (abs), 564 secondary miliary, of lungs (abs), 329 
: BismutTH, distribution of, in intramuscular injection of insoluble studies of polypeptidemia in patients with (abs), 349 i 
salts and duration of roentgen visibility (abs), 123 uterine, pyometra following radium therapy (abs), 347 
a roentgenography of (abs), 564 CancisaL and anabol, report of cases of cancer treated with 
BL®rd&mycosis, etiology, roentgen diagnosis and therapy (abs), injections of (abs), 570 
344 CANNULA, uterine, gas-tight, oil-tight and self-retaining (abs), a 
BiS, action of roentgen rays in accelerating the clotting, 214 $73 
chemical changes in, in dogs, following exposure to filtered | CARACOCLAVICULAR JOINT, roentgen study of three cases (abs), 
roentgen rays of short wave length, 291 445 
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@ollum, dosage of har roentgen rays, with distant fields 
(abs), 459 
collum, significance of reticulo-endothelial system in roent- 
gen irradiation of (abs), 462 
of breast, further observations on histology (abs), 122 
of bronckj, increase in last decade and value of broncho- 
graphy in its diagnosis (abs), 229 
of cervix, inoperable, treated by radium transperitoneally 
(abs), 460 
of cervix, management (abs), 347 
« of lower esophagus and upper third of stomach (abs), 235 
ef rectum, radium tredtment (abs), 573 
oN\eectum, surgical procedures (abs), 238 
of renal cortex, with factors bearing on prognosis (abs), 333 
of tongue and mouth, radium treatment (abs), 568 
present status of radiotherapy in (abs), 454 
primary, of breast, radium treatment (abs), 569 
primary, of left breast, with early metastatic invol¥ment of 
right scapula, 415 
uterine and mammary, results of radiation therapy (abs), 117 
CARDIOVASCULAR DISEASE, clinical value of roentgen ray in 
diagnosis of, 353 
Carpus, fractures (abs), 564 
supernumerary bone of, and traumatism (abs), 338 
CASTRATION, temporary roentgen, in treatment of subacute 
adnexal inflammation (abs), 572 
CATHODE rays, biological effect of (abs), 351 e 
effect on erythrocytes (abs), 467 
progress in dosimetry of (abs), 465 
therapeutic applications (abs), 578 
CATHODE-RAY TUBE, Lenard, further research on roentgen radia- 
tion of (abs), 578 
CAUDA EQUINA, tumors of (abs), 692 
Cuest, child’s, roentgen study (abs), 327 
double and simultaneous roentgenography of (abs), 121 
interpretation of roentgenograms of, in children, based on 
observations at necropsy (abs), 677 
of children, successive roentgenograms of, during measles 
(abs), 559 
roentgen images of, in children vaccinated with BCG (abs), 
678 
stereography of (abs), 327 
CuHOLEcysTITIS, experimental production of (abs), 352 
CHOLECYSTOGRAPH%s a n@w symptom in, and its clinical signi- 
ficance (abs), 239 
important sign in, 215 
intravenous method in office practice, 34 
oral method and roentgen technique (abs), 439 
prevention of reactions following oral administration of 
sodium tetraiodophenolphthalein, 44 
CHOLESTERIN, blood, changes in, in vitro (abs), 468 
mechanism of destruction in vitro by roentgen rays (abs), 
359 
CHRISTIAN’S SYNDROME (abs), 434; 581 
CLEIDOCRANIAL DYSOSTOSIS, hereditary and familial (abs), 105 
CLIMACTERIC, produced by radium (abs), 119 
CocciDIOIDAL GRANULOMA (abs), 341 
COEFFICIENT OF ABSORPTION of roentgen rays, meaning of (abs), 577 
Couitis, acute hemorrhagic, in children, roentgen observations 
on function of small intestine in (abs), 100 
mucous, roentgen ray in diagnosis (abs), 683 
Coton, functional disturbances in pericolitis (abs), 441 
lipoma of, 308 
sphincters of (abs), 332 
sphincters or contract@on rings of (abs), 562 
CommITTEE on Safety and Standards, report, 80 
CrANIOSTENOSIS (abs), 672 
CysTOROENTGENOGRAPHY (abs), 563 
Cysroscopic TABLE, combined roentgenoscopic and roentgeno- 
graphic, 85 
Cysts, congenital mediastinal, of gastrogenic and bronchogenic 
Srigin (abs), 97 
Dermaro.ocy, dosage and technique in roentgen therapy (abs), 
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Dermoip cyst of tongue, examination by lipiodol (abs), 94 
Deve oper, method for determining potency of, 549 
DIAPHRAGM, congenital hernia (abs), 232 
roentgen signs permitting diagnosis “of paralySis of, coin- 
cident with pneumothorax (abs), 231 
DIGESTIVE TUBE: See Gastrointestinal tract ä 
DIPHTHERIA, wound, occurrence and significance of, as a compli- 
cation of roentgen and radium burns (aks), 574 
Disease, incipiency of (abs), 342 
DiverticuLosis of large intestine (abs), 237 a 
DiverTICULUM, congenital, of digestive tube (abs), 331 
congenital, of lower third of esophagus (abs), 561 
duodenal (abs), 562 
duodenal, roentgenography of (abs), 683 
duodenal, with vague clinical symptomatology (abs), 683 
epiphrenic, of esophagus (abs), 436 
inflammatory pericardial (abs), 437 
Do icuocoLon, cases of, with unusual symptomatology (abs), 
441 
Dosace, exact, by use of Sabouraud tablet (abs), 465 
in dermatological roentgen therapy (abs), 344 
in radium and combined radium roentgen radiation (abs), 
343 
tissue, calculations in radiation therapy, 173 
DosIMETER, a new principle, compensation method with variable 
current standard (abs), 577 
Dosimetry of cathode rays, progress (abs), 465 
Drirt in hospital roentgenology (E), 312 
or rift in hospital roentgenology, 546 
DvuopbeniIris, roentgen consideration (abs), 233 
DuoDENUM, compression in diagnosis of lesions of (abs), 234 
polyp of, 524 
roentgen image of infraversion of first two portions of (abs), 
562 
true diverticulum (abs), 562 
ulcers “en face”, roentgen significance (abs), 331 
Dysrropny of fifth metacarpal (abs), 566 


Errect, biological, of cathode rays (abs), 351 
biological, of radiation, time factor of (abs), 467 
direct or secondary, of roentgen therapy in cancer (abs), 116 
of cathode rays on erythrocytes (abs), 467 
of roentgen rays on abdominal sympathet'c in dogs after 
removal of one suprarenal gland (abs), 467 
of roentgen rays, on nyctinastic and seismonastic move- 
ments (abs), 123 
of roentgen rays, upon cell as a physical problem (abs), 467 
of x-ray and radium upon fetus in utero (abs), 348 
on formation of rootlets after irradiation of roots of young 
lupine plants (abs), 124 
radiation, on albumin (abs), 467 
systemic of roentgen rays, 291 
EMPHYSEMA, pulmonary, roentgen aspect of different stages, and 
the pre-emphysematous state (abs), 560 
ENCEPHALOGRAPHY, Critical discussion of findings in (abs), 434 
development of hemiplegia following (abs), 555 
equipment for, 427 
possibilities and limitations in cerebral infantile paralysis - 
(abs), 673 
results of (abs), 222 
EPHEDRINE, action of, in gastric roentgen examinations (abs), 100 
EPIGASTRIC INDEX (abs), 681 
Eprpuysts, distal, of right femur, necrosis (abs), 109 
Erus, radium treatment, 639 
ErysIPELAs, roentgen therapy (abs), 452 
ERYTHEMA, extent of, produced by roentgen rays of various wave 
lengths (abs), 576 
EryTHrocyTes, effect of cathode rays upon (abs), 467 
Esopuacus, benign lesions in cardiac portions of (abs), 680 
cancer of lower end of (abs), 235 
congenital diverticulum of lower third (abs), 561 ¢ ‘fo 
epiphrenic divert culum of (abs), 436 
value of roentgen study of, and bronchi, in heart diseas®® 6 
EVENTRATION, case of postoperative (abs), 680 
Eye, metallic foreign bodies in, new simplified graphic method 
for exact roentgen localization (abs), 436 
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EveBALL, diagnosis of double perforation (abs), 93 
Eyevips, malignant lesions, treatment (abs), 222 


FaLx CERESRI, PEE FEI and osteoma of (abs), 435 
Femur, necrosis of distal epiphysis (abs), 109 
Ferus, in utero, effects of x-ray and radium upon (abs), 348 
syphilitic, study of 200 autopsies (abs), +49 
Frarosarcomm, periosteal, of dorsal vertebral column arrested 
by roentgen therapy (abs), 119 
Filaria ban®pfti, calcified, roentgen demonstration in human 
tisstles, 494 
Fits, roentgen, development, 549 
roentgen, nitrocellulose, effects of inhalation of gases from 
decomposition of, 516 
roei.tgen, nitr@cellulose, regulations for-storage and hand- 
ling of, 81 
FistuLa, between duodenum and common bile-duct (abs), 331 
FLAT-FOOT, relation of prehallux (abs), 110 
FLUIDOBARIT, new barium preparation for exploration of diges- 
tive tract (abs), 99 
Foca spor, generating system in which size of, is automatically 
adjusted to the load, 170 
of roentgen tube and its load-carrying eapacity (abs), 460 
FORAMEN SUPRACONDYLOIDEUM (abs), 106 
ForeIGn BODIES in bronchi (abs), 439 
metallic, in eye, new simplified graphic method for exact 
roentgen localization (abs), 436 


GALL-BLADDER Disease: Roentgen Interpretation and Diagno- 
sis. By David S. Beilin (B.R.), 430 
GALL-BLADDER, effect of x-rays upon (abs), 352 
improvement in roentgen demonstration (abs), 239 
new preparation (oral-tetragnost) for demonstration of 
(abs), 239 
roentgen and clinical topography (abs), 99 
Gamma Rays, determination of energy amounts of, absorbed in 
tissue (abs), 466 
GASTROINTESTINAL TRACT, evacuation images and precision 
diagnosis in roentgen examination of (abs), 683 
in pulmonary tuberculosis (abs), 232 
new barium preparation (fluidobarit) for exploration (abs), 
99 
GENITAL ORGANS, roentgen irradiation in inflammations of (abs), 
11S 
GynecoLocy, urology in (abs), 240 


Heart, action of, and pneumothorax (abs), 676 
and great vessels, standardization reentgen study in left 
oblique view, 373 
clinical and roentgen findings (abs), 329 
enlargement, in congenital communication between arteries 
and veins (abs), 230 
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method of plastic representation in living subject (abs), 330 
mitral disease, value of roentgen study of esophagus and 
bronchi in, 396 
roentgen examination of, in beriberi (abs), 230 
roentgen investigations of size of, in bradycardia (abs), 437 
roentgenology of (E), 421 
true alternating, roentgen kymographic tracings (abs), 98 
HELMINTHIASIS, intestinal (abs), 238 
HEMANGIOMA, primary, of bone, 1 
HEMANGIOMA-CHONDROMA, multiple, in skeleton and soft parts 
(abs), 337 
Hemartoma, calcified, of the pleura (abs),680 
Hemopui.iac, multiple arthropathy in (abs), 336 
Hernia, congenital diaphragmatic (abs), 232 
diaphragmatica dextra hepatis, case of (abs), 98 
lung, roentgenology (abs), 680 
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eon’ unusual bony injuries about (abs), 33 
IRSCHSPRUNG 'S SYNDROME, Case of (abs), 103 

HoDGKIN’S DISEASE, an orthopaedic problem (abs), 107 


Hoopwink, use of, in preparing eyes for roentgenoscopy, 218 
Humerus, new position for roentgenography of head of (abs), 337 


Subject Index © 4 


695 


peculiar affection of head of, resembling Calvé-Perthes’ 
disease of hip (abs), 446 ” 
Hyprosatpinx, valvular, lipiodol diagnosis (abs), 103 
Hypopuysis, low dosage irradiation, in menstruaPisorders (abs), « 


348 
roentgen irradiation, in treatment of climacteric disturb- ẹ 
ances (abs), 456 e 


HYSTEROSALPINGOGRAPHY: See also Lipiodol 
in diagnosis of valvular hydrosalpinx (abs), 103 
present status, 125 
tubal reaction following (abs), 103 
e . . 
Ip1ocy, microcephalic, following radium therapy for pterine 
cancer during pregnancy (abs), 571 A 
ILEUM, roentgen diagnosis of lesions of, 160 
Inprana ROENTGEN SOCIETY, 426, 548 
INFANTILE PARALYSIS, cerebral, possibilities and limitations of * 
e €n Cephalography 1 in (abs), 673 
INFARCTION, pulmonary, clinical and roentgen consideration, 265 
INFLAMMATION, genital, roentgen irradiation (abs), 115 
gynecologic, mild roentgen irradiation (abs), 453 
roentgen irradiation to prevent (asb), 343 
subacute adnexal, temporary roentgen castration in treat- 
ment of (abs), 572 
Injuries from irradiation in beauty shops, 409 
from radium and roentgen rays (abs), 460 
from roentgen rays, prophylaxis (abs), 580 
° InreRNATIONAL Concress oF Rapro.ocy, Third, 547 
INTERVERTEBRAL DISCS, loose cartilage from, simulating tumor 
of spinal cord (abs), 106 
InresTINE, large, diverticulosis (abs), 237 
large, sinistro position (abs), 237 
small, benign stenosis (abs), 101 
small, dextro position (abs), 237 
small, dextro position with sinistro position of the large (abs), 
332 
small, roentgen observations on function of, in acute hemor- 
rhagic colitis in children (abs), 100 
small, significance of stasis (abs), 237 
INTRACRANIAL d sease, roentgen manifestations (abs), 672 
pressure, 607 
INTRAORAL TUMORS, radiosensitive (abs), 116 
INTRATHORACIC NEOPLASMS, roentgen diagnosis (abs), 230 
INVAGINATION, chronic intestinal, rggntgen signs of, in adult 
(abs), 238 i = 
lopizepD o1L: See also Lipiodol 
(poppy seed) 40 per cent, effect of intrabronchial injections 
(abs), 123 
effect on serous membranes (abs), 352 
study of antrum disease with (abs), 223 
IonoMETERS, calibration of, 316 
IRRADIATION, roentgen, sleepiness from (abs), 342 


JEJUNUM, compression in diagnosis of lesions of (abs), 2 
roentgen diagnosis of lesions of, 160 

Jous Puittips Memorial Prize, 667 

Joint, changes in, in aleaptonuria (abs), 109 

Journat, the (E), 74 


Kipney: See also Pyelography; Pyelognost; Uroselectan 
cancer, demonstration by pyelography (abs), 104 
carcinoma of cortex, with factors bearing on prognosis (abs), 

333 

of pregnancy (abs), 442 
supernumerary (abs), 563 

KIEN BOCK PHENOMENON, pathogenic*mechanism (abs), 23 

KNEE, atrophy of, in roentgenograms (abs), 337 
pneumarthrosis of (abs), 338 
syphilitic arthropathy (abs), 566 

KyMoGraPny, roentgen, of true alternating heart in man (abs), 98 


LEAD THERAPY, experimental investigation, 299 m 
observations in, 306 
results, 304 

LENARD TUBE, further research on roentgen radiation of (abs), 
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Lesions, benign, in cardiaç portions of esophagus and stomach 
fabs), 680 
malignant, of eyelids, treatment (abs), 222 

Leucemia, ch®nic myeloid, skin manifestations from roentgen 

applications (abs), 112 

LICHEN RUBER PLANUS, action of roentgen rays in (abs), $74 

LiENOGRAPHY€(abs), 684 

Lip1opoL, examination of dermoid cyst of tongue (abs), 94 
exploration of uterus and tubes by injection of (abs), 684 
in diagnosis of valvular hydrosalpinx (abs), 103 
rachiomedullary and craniocerebral exploration with (abs),¢55 
tubal reaction following intrauterine injection of (abs), 103 


Liroma of colon, 308 
Liv penetra! test of, with cholecystography, 35 
roentgen visualization of, and spleen (abs), 684 
LUMBOSACRAL region, semilateral projection (abs), 120 
LunG¥ ctnsolidated, size of, in lobar pneumonia (abs), 95 
hérnia of, roentgenology (abs), 680 
roentgen appearance of, on side opposite artificial thera- 
peutic pneumothorax (abs), 438 
LunGs, azygos lobe, in roentgen picture (abs), 438 
azygos lobe, roentgen image (abs), 96 
carcinomatous abscess (abs), 328 
collapse, postoperative massive, postural treatment(abs), 560 
diseases of, in children (abs), 677 
experiments on the course of upper borders of in the roent- 
genogram (abs), 96 
gummatous syphilis of (abs), 228 
infarction, clinical and roentgenologic consideration, 265 
influence of certain factors of exposure technique on the 
visualization of foci and cavities in (abs), 678 
interpretation of annular shadows (abs), 329 
massive atelectasis, probable mechanism and clinical signi- 
ficance (abs), 328 
metastases to, from a chorio-epithelio-placentoma of right 
testicle (abs), 680 
metastases to, from sarcoma (abs), 95; (abs), 680 
postoperative abscess (E), 210 
roentgen technique in roentgenograms of (abs), 439 
secondary miliary cancer of (abs), 329 
silicosis (abs) 438 
syphilis of, with pulmonary arteritis (Ayerza’s disease) 
(abs), 95 
LUPINE PLANTS, irradiatign of roots of, influence on formation 
of anes a go 


Matacria of os naviculare pedis (abs), 111 
MALIGNANT DISEASE, of upper air passages, radium treatment 
(abs), 568 
present position of x-ray therapy in (abs), 454 
X-rays in treatment (abs), 567 
MANUBRIUM, fracture (abs), 106 
Mastorps Roentgenologically Considered. 
Law (B.R.), 219 
Masrtorps, technique of roentgen examination of, by three inci- 
dences (abs), 674 
MEASLES, successive roentgenograms of chest of children dur- 
ing (abs), $59 
MEASUREMENT, high tension, problem of (abs), 466 
of intensity in relation to CGS system (abs), 577 
MepIAsTINITIS, tuberculous, 276 
MEDIASTINUM, diseases of, in children (abs), 677 
roentgen and anatomic study (abs), 559 
roentgen geometry of (abs), 96 
systematic diagnosis gf pathological conditions (abs), 97 
MEGALOESOPHAGUS, case of (abs), 98 
M ENORRHAGIA, of adolescence and menopause, radium treat- 
ment (abs), 348 
MESENTERY, common, pre-antral ulcer in a patient with (abs), 441 
METACARPAL, fifth, dystrophy (abs), 566 
Mera.ix therapy tube, new tube stand for (abs), 464 
Minaesota RADIOLOGICAL SOCIETY, 426 
Moror-TEST-MEAL, appraisal of, in roentgen examination of 
stomach and small bowel, 503 
Mouru, cancer, improved technique for use of highly filtered 
gamma rays in treatment, 633 
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Myoma, treatment of (abs), 459 


NEopLasMs, intrathoracic, roentgen diagnosis (abs), 230 ° 
urologic, radiation and its uses in wernane gi (abs), 572 
NEUROLOGICAL DISEASES, further experience in fOentgen treat- 
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Nev, radium in treatment of (abs), 574 f 
NITROGEN DIOXIDE, clinical effects of inhalation of, 516 
NyYcTINASTIC MOVEMENTS, action of roentgen rays (abs), 12 


ORAL-TETRAGNOST, a new preparation for demonstration of gall- 
bladder (abs), 239 ° 
ORIENTAL BOILS, roentgen therapy (abs), 453 
OrTHORADIOSCOPY, grid for (abs), 350 
Os naviculare pedis, malacia of (abs) 111 
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